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(54) Abstract Title: Isolation of subtonranean zones 

(57) An apparatus 130 which comprisea a zonal Isolation assembly comprising: one or more solid tubular 
nnembars 135, 150 each solid tubular member including one or mora external sedte 140, two or more 
perforated tubular members 145 each includrng radial passages coupled to the solid tubular members; 
and one or more one-way valves 1405 for cohtrpllably flutdicly coupling the perforated tubular members; 
and a shoe 155 coupled to the zonal isolation assembly; wherein at least one of the solid tubular members 
and the perforated tubular members are formed by a radial expansion process performed within the 
wellbore. 

Also disclosed are methods and systems of isolating subterranean zones and of extracting mafsnals 
from a wellbore. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Reference To Related AppUeatioiis 

This application is a continuation-irH>art of U.S. patent application serial number 
5 08/969,922. attorney docket number 25791.69. filed on 10/3/2001, that was a 
continuation-in-part of U.S. patent application serial number 09/440.338. attorn^ 
docket number 25791.9.02. filed on 11/15/1999. that issued as U.S. Patent No. 
6.328.113. that dalnned the benefit of the fHIng date of U.S. provisional patent 
applicaUon serial number 60/108.558, attorney docket number 25791.9. filed on. 
10 11/16/1998, the disclosures of which are incorporated herein by reference. 

The present application is related to the foltowing: (1) U.S. patent applicatnn serisd no. 
09/454.139. attorney docket no. 25791.03.02, filed oil 12/3/1999, (2) U.S. patent 
application serial no. 09/510,913, attorney docket no. 25791.7.02. filed on 2/23/2000. 

15 (3) U.S. patent applicatkm serial no. 09^.350, attorney docket no. 25791.8.02, filed 
on 2/10/2000. (4) U.S. patent application serial no. 09/440,338. attorney docket no. 
25791.9.02. filed on 11/15/1999. (5) U:S. patent application serial no. 09/523,460, 
attomey docket no. 25791.1 1.02, filed on 3/10/2000, (6) U.S. patent applicatfon serial 
no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent 

20 appiteatkm serial no. 09/51 1 ,941 . attomey docket no. 25791.16.02. filed on 2/24/2000. 
(8) U.S. patent applteation serial no. 09/M8,946, attorney docket no. 25791.17.02, filed 
on 6/7/2000, (9) U.S. patent appHcatton serial no. 09/559,122, attorney docket no. 
25791.23.02, filed on 4/26/2000, (10) PCT patent application serial no. 
PCT/USOO/18635, attomey docket no. 25791:25.02, filed on 7/9/2000, (11) U.S. 

25 provisional patent applicafion.serial no. 60/162.671 . attomey docket no. 25791 .27, filed 
on 11/1/1999, (12) U.S. provlskmal patent sfiplteatton serial no. 60/154,047. attomey 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. provistonal patent applicatkm serial 
no. 60/159,082, attomey docket no. 25791J34, filed on 10/12/1099, (14) U.S. 
provisional patent appiicatton serial no. 60/159.039, attomey docket no. 25791.38, filed 

30 on 10/12/1999, (15) U.S. provistonal patent appik^tton serial no. 60/159,033, attomey 
docket no. 25791.37. filed on 10/12/1999, (16) U.S. provisional patent applkation serial 
no. 60/212.359. attomey docket no. 25791.38. filed on 6/19/2000. (17) U.S. provistonal 
patent appllcaUbn serial no. 60/165.228, attomey docket no. 25791.39, filed on 
11/12/1999. (18) U.S. provistonal patent appiicatton serial no. 60/221,443. attomey 
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docket no. 25791.45. filed on 7/28/2000. (19) U.S. provisional patent application serial 
no. 60^21.646, attorney docket no. 25791.46. filed on 7/28Q00O. (2(^ U.S. provisional 
patent application serial no. 60/233,638. attorney docket no. 25791.47. filed on 
9/18/2000. (21) U.S. provisional patent appltoatton serial no. 60/237.334. attorney 
docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisk)nal patent appDcatkm serial 
no. 60^70,007. attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262.434, attorney docket no. 25791.51. filed on 
1/17/2001: (24) U.S, provisional patent appikatton serial na 60/259,486. attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. previskxial patent appllcatton serial 
no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. proviskmal 
patent application serial no. 60/313,453, attorney docket no. 25791.59. filed on 
8/20/2001; (27) U.S. provisional patent appikratkm serial na 60/317,985. attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. ptovtewnal patent applicatton serial 
no.. 60/331 8,386, attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 
utility patent application serial no. 09/969.922. attorney docket no. 25791.69. filed on 
10/3/2001. ttie disclosures of which are incorporated herein by reference. 

Background of tlie Invention 

1^ls hvenUon relateis generally to oil and gas exptoratnn, and in particular to isolating 
certain sutrtenanean zones to facilitate oil and gas expkiration. 

During oil expkMafion, a wellbore typically traverses a number of zones within a 
subterranean fonnatlon. Some of these subtenanean anes will produce oil and gas, 
while others will not. Further, it is often necessary to isdats subtenanean zones from 
one another in order to fiacHitale the exptoratton for and production of oil and gas. 
Existing methods for isolatir^ sirtjtenanean productkm zones in order to facilitate the 
exploraUon for and productkm of oil and gas are com(riex and experisive. 

The present lnventk>n is directed to overcoming one or more of the limltatNMts of the 
existing processes for isolating subtenanean rones during oH and gas exptoratkm. 

Summary of the Invention 

According to one aspect of the present Inventton. an apparatus is provided that 
includes a zonal isolatton assembly iricluding: one or mors soid tubular members, each 



solid tubular member Induding one or more external seals, one or more perforated 
hJbular members coupled to the solid tubular members, one or more flow control valves 
operabiy coupled to the perforated tubular members for controlling the flow of fluidic 
materials through the perforated tubular members, one or more temperature sensore 
operabty coupled to one or more of the perforated tubular members for monitoring the 
operating temperatim withfr) the perforated tubular membere, one or more pressure 
sensors operabiy coupled to dne or more of the perforated tubular membere for 
monit(Mng the operating pressure within the perfected tubular membm, and one or 
more flow sensors operabiy coupled to one or more of the perforated tubular membere 
for monitoring the operating flow rate within the perforated tubular rnembere, a shoe 
coupled to the zonal isolatton assembly, and a controller operabiy coupled to the flow 
control valves, the temperature sensors, the pressure sensore. and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At toast one of the solid tubular members and the perforated 
tubular members are fonmed by a radial expansion process performed within the 
wellbore. 

According to another aspect of the present Invention, a method of isolating a first 
subterranean zone from a second subtenanean zone in a wellbore Is provided that 
includes positioning one or more solid tubutars within the wellbore, the solid tubulars 
traversing 0)e firet subterranean zone, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulare travereing the second subterranean zone, 
radially expanding at least one of the primary solid tubulare and perforated tubulare 
within the wellbore, fluldldy coupling the perforated tubulare and the solid tubulare, 
preventing the passage of fluids from the flrst subtenaneah zone to the second 
subtenanean zone within the wellbore extemal to the solid tubulare and perfected 
tubulare. monitoring the operating temperatures, pressures, and flow rates within one 
or more of the perforated tubulare, and .controlling the flow of fluidic nriatertals through 
the perforated tubulare as a fonction of the monitored operating temperatures, 
pressures, and flow rates. 

According to another aspect of the present Invention, a method of extracting materials 
from a producing subterranean zorie In a wellbore. at least a portlwi of the wellbore 
Including a casing, is provided that includes positioning one or more solid tubulare 
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within the wellbore, positioning one or more perforated tubulars within the wellt)ore, the 
perforated tubulars traversing the producing subtenranean zone, radially e)^nding at 
least one of the solid tutiulars and the perforated tutHilars within thd wellbore. fluididy 
coupling the solid tutMitars with the casing, flutdldy coupling the perforated tubulars 
5 with the solid tubulars, fluidlcly isolating the producing subtenranean zone from at least 
one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and controlling the flow of fluidic materials ttmugh the perforated tid>ulars as a function 
10 of the monitored operating temperatures, pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zorie from a second subtenaneah zone in a welibore Is provided that 
includes means for positioning one or more solid tubulars wHhin the wellbore, the solid 

15 tubulare travereing the first subten^nean zone, means for positioning one or more 
perforated tubulare within the wellbore, the perforated tubulars travereing the second 
subterranean zone, means for radially expanding at least one of the solid tubulare and 
perforated tubulare within the wellbore, irtedns for fluididy coupling the perforated 
tubulare and the solid tubular^, means for preventing the passage of fluids from the firet 

20 subtenranean zom to the second subterranean zone within the wellbore external to the 
solid tubulare and perforated tubulars, means for monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulare, 
and means for controlling the flow of fluidic materials through the perforated tubulare as 
a function of the monitored operating temperatures, pressures, and flow rates. 

25 . 

According to another aspect of the present inventton, a system for extracting materials 
fjrom a producing subterranean zone m a wellbore, at least a portion of tiie vitollbore 
including a casing, is provided Hiat indiMies rineans for positioning one or more solid 
tubulare witiiln tiie wellbore, means for positioning one or more perforated tubulare 
30 witfiin the wellbore, the perforated tubulare travereing ttie prpdudng subterranean 
zone, means for radiaHy expanding at least one of ttie solid tubidare and the perforated 
tubulare within the welibore, means for fluididy coupling the solid tubulare with the 
casing, means for fluididy Coupling the perforated tubulare with the solid tubulare, 
means for fluidlcly isolating the produdng subterranean zone from at least one other . 



subtenanean zone within the weDbore. means for fluidicly coupling at least one of the 
perforated tubulars with the producbig subterranean zone, means for monitoring the 
operatbig tempeFatuises, pressures, and flow rates within one or more of the perforated 
tubulars. and means for controlling the flow of fluldic materials through the perforated 
tubulars as a fundion of the monitored operating temperatures, prMSures, and flow 
rates. 

According to another aspect d tlie present Invention, an apparatus is (Movlded that 
includes a zonal Isdation assembly indudlrtg: one or more solid tubular members, each 
solid tubular member including one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular mwnbers, 
and one or more solid tubular linere coupled to the Interior surfaces of one or more of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
least one of the solid tubular members and the perforated tubular members are fomied 
by a radial expansion process perfooned within the wellbore, and the solid tubular 
Pnare are fbrnned by a radial expansion process perfooned within the wellbore! 

According to another aspect of the present invention, a method of Isolating a first 
subterranean zone from a second subtenranean zone in a welilsore is provided that 
includes positioning one or more solid tubulars within the wellbore. the solid tubulara 
traversing the first subterranean zone, positioning one or more perforated tubulara 
each Including one or more radial passages within the wellbore. the perforated tubulara 
traversing the second subtenanean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluidicly coupling the perforated 
tubulars and the primary solid tubulars. preventing the passage of fluids from the flrst 
subtenanean sme to the second subtenanean zone within the wellbore external to the 
primary solid tubulars and perforated tubuiare, positioning one or more solid tubular 
linere within the Interior of one or more of the perforated tubulara. and radially 
oqjanding and plastically deforming the solid tubular linere within the interior of one or 
more of the perforated tubuiare to fluidicly seal at least some of the radial passages of 
the perforated tubulars. 
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Aooording to another aspect of the present invention, a method of extracting nriaterials 
from a produdng subterranran zone In a wellbore. at least a portion of the wellbore 
indudlng a cning, is provided that Includes positioning one or more solid tubulars 
within the wellbore, positioning one or more perforated tubulars each including one or 
5 more radial passages \^thin the wellbore, the . perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
ttie perfbraled tubulars withh) the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated, tubulars With the solid tubulars, fluididy 
Isolating the produdng subtenanean zorie from at least one other subtanranean zone 
10 within the welHx)rB, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, positioning one or more solid tubular liners within the 
interior of we or more of the perforated tubulars, and radially expanding and plastically 
deforming the solid tubular liners within the interior of ons or more of the perforated 
tubulars to fluididy seal at least some of the radial passages of the perforated tubulars^ 

15 

According to anoth^ asped of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone In a wellbore is provided that 
includes means for positiohing one or more solid tubulars within the wellborB, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 

20 perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the sdid tubulars and perforated tubulars within the wellbore, 
means for fluididy OHipling the. perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 

25 subtenanean ana within the weHbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars. and means for radially expanding and 
plasticaily defomning the sdid tubular liners within the interior of one or more of the 
perforated tubulars to fluididy seal at least some of the radial passages of the 

30 . perforated tubulars. 

According to another asped of the present invrntion, a system for extracting materials 
from a producing sutfterranean zone in a wellbore, at least a portion of the wellbore 
indudlng a casing, is provided that indudes means for positioning one or more solid 
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tubulars within the wellbore, means for positioning one or nwre perforated tutxiiars 
each including one or more radial passages within the vyellbore« the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding least one 
of the solid tubulars and the perforated tubulars within the wellbore. means for fluididy 
S ooupOng the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbors, means for fluididy 
coupOng at least one of the perforated tubulars vwth the produdng subterran^n zone, 
means for positionirig one or nnore soHd tubular liners within the intertor of one or more 
10 of the perforated tubulars, and means for radially e)^nding and plastically deforming 
the solid tubular liners within the interior of one or more of the perforated tubulars to 
fluididy seal at least some of the radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 indudes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member Indudlng one or more external seals, one or more perforated 
tubular members each induding radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least sonr^e of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to mother aspect of the present Invention, a htethod of Isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes positioning one or more solid tubulars withtri the wellbore, the sdid tubulars 

25 traversing the first subterranean zone, positioning one or more perforated tubulars 
each indudlng one or more radial passages within the wellbore, the perforated tubulars 
traversing the second, subterranean zone, radially expanding at least one of the solid 
. tubulars and perforated tubulars within the wellbore. fluididy coupDng the perforated 
tubulars and the primary solid tubulars. preventing the passage of fluids from the first 

30 subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, sealing off an annular region wlthfrt at 
least one of the perforated tubulars, and injecting a hardenable flutdic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 
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According to another aspect of the present invention* a method of extracting nnaterials 
from a producing subterranean zone in a welltx>re» 3i least a portion of the wetlbore 
including a casing, is provided that includes positioning one or more solid tubutars 
5 within the ^Mellbore, positioning one or more perforated tubuiars each including one or 
rhore radial passages within the weiibore. the perforated tubuiars traversing the 
producing subterranean zorie, radially expanding at least one of the scrild tubuiars and 
the perforated tubuiars within the weiibore, fluldicly coupling the sofid tubuiars with the 
casing, fluididy coupling the perforated tubuiars with the solid tubuiars. fluididy 

10 isolaCng the producing subterranean zone from at least one other subterranean zone 
within the weiibore, fluidiciy coupling at least one of the perforated tubuiars with the 
produdng suttorranean zone, sealing off an annular region within at least one of the 
perforated tubuiars. and Injecting a hardenable fluidic sealing material into the sealed 
anriular regions of the perforated tubuiars to seal off at least some of the radial 

1 5 pas^ges of the perforated tubuiars. 

According to another aspect of the present Invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a weiibore is provided that 
indudes means for positioning one or more solid tubuiars within the weiibore, the solid 

20 tijdtMJlars traversing the . first subtenranean zone, means for positioning one or more 
perforated tubuiars each including one or more radial passages within the weiibore, the 
perforated tubuiars fraversing the second subterrarwan zone, means for radiaOy 
expanding at least one of the solid tubuiars and perforated tubuiars within the weiibore, 
means for fluidiciy coupling the perforated tubuiars and the solid tubuiars, mear» for 

25 preventing the passage of fluids from the first subterranean zone to the second 
subienanean zone within the weiibore external to the primary solid tubuiars and 
perfmted tubuiars, means for sealing off an annuteir region within at least one of the 
perforated tubuiars. and meanB for Ir^ecting a hardenable fluidic sealing mateiiai into 
the sealed annular regions of the perforated tubuiars to seal off at least some of the 

30 radial passages of the perforated tubutars. 

According to anottier aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a weiibore, at least a portion of the weiibore 
including a casir>g, is provided that includes means for positioning one or more solid 
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tubulars within the wellbore. means for positioning one or more perforated tubulars 
each including one or more radial passages within the weilbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars wRhtn the wellbore, means for flukJicty 
5 ooupDng the solid tubulars with the casing, means for fluldldy coupling the perforated 
tubulars with the solid tubulars. means for fluMidy isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluidicly 
coupling at least one of the perforated tubulais with the producing subterranean zone, 
means for sealing off ah annular region within at least one of the perforated tubulars. 
10 - and means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 includes a zonal isolation assembly positioned vvithin a wellbore that traverses a 
subterranean formation including: one or more soljd tubular menr)l)ers. each solid 
tubular hnemt)er including one or more extemal seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isotation assembly. At lent, one of the soHd tubular miembers and the perforated 
20 tubular members are fonmed by a radial expansion irocess perfonned vyithin the 
weUbore. and at least one of ttie perforated tubular members are radially expanded into 
intimate contact with the subterranean formation. 

According to another aspect of the present invention, a method of Isolating a first 
25 8id)terranean zone from a second subterranean zone In a wellbora is provided that 
Includes positioning one or more solM tubulars within the wellbore, tte solid tubulars 
traversing the first subterranean zone, positioning 'one or more perforated tubulars 
within the wellbore each including one or nnore radial passages, the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of the primary 
30 solM tubulars and perforated tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars Into intimate contact with the secor)d subtenanean zone, 
fluldldy coupling the perforated tubulars and the solid tubulars, and preventing the 
passage of fluids from the first subtenranean zone to the second subterranean zone 
within the wellbore extemal to the solid tubulars arid perforated tubulars. 

9 



According to another aspect of the present inventionp a method of exlracting materials 
from a producing subterranean zone ih a wdtt)ore. at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tububis 
within the wellbore, positionirig me or more perforated tubulars wfthin the weHbore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubtrfars and 
the perforated tubulars within the wellbore, radially expending at least one of the 
perforated tubulars into intimate contact with the producing subtenranean zone, fluididy 
coupling the sofid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars. fluididy isolating the produdng subtenranean zone from at least 
one other subterranean zone within the wellbors. and fluidicly coupling at leiast one of 
the perforated tubulars with the produdng subtenranean zone. 

According to another aspect of the present invention, a system for isdating a first 
subtetranean zone from a second subterranean zone In a wellbore Is provided that 
indudes nr^ns fcM* positioning one or more solid tubulars within the wellbore. the sdid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each tnduding one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
means for radially expanding at least one ol the perforated tubulars into intimate 
contact with the second siubtenanean zone, means for fluididy coupling the perforated 
tubulars and the solid tubulars. and means for prevenfing the passage of fluids from the 
first subterranean zone to the second subterranean zone within ttie wellbore external to 
the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a welibore. at least a portion of the wellbofe 
induding a casing, is provided that Indudes means for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
within the wellbore each induding one or more radial openings, the perforated tubulars 
traversing the pnxJudng subterranean zone, means for radially expariding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for radially 
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expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, means for fluididy coupling the solid tubulars with the 
CTOlng. means for fluMicly coupling the perforated tubulars with the sdid tubulars, 
means for fluididy isolating the producing subtenanean zone from at least one other 
subterranean zone within the wellbore, and means for fluididy coupling at least one of 
the perforated tubulars with the producing subterranean zone. 

According to another aspect of the present invention, an apparatus Is provided that 
indudes a zonal isolation assembly positioned within a weObore that traverses a 
subten^nean formation and includes a perforated wellbore casing, including: one or 
more solid tubular members, each solid tubular member Including one or nrwe external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fonmed by a radial expansion 
process perfomrwl within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contad with the perforated wellbore 
casing. 

According to ancrther asped of the present invention, a mettiod of isolating a first 
subtenranean zone from a second subterranean zone in a wellbore that includes a 
perforated casing that traverses the second subtenanean zone, is provided that 
indudes positioning one or tm solid tubulars within the wellbore, the sdid tubulars 
traveraing the first subtenranean zone, posiUonhg one or more perforated tubulars 
within the weObore each Induding one or more radial passages, the perforated tubulars 
traversing tha second subterranean zone, radially expanding at least one of the prinnary 
soHd tubulars and peifbr^ tubulars within the weilbors. radially expanding at least 
one of the perforated tubulars into intimate contad with the perforated, casing, fluididy 
coupling the perforated tubutars and the solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
weUbore external to the soOd tubulars and perforated tubulars. 

According to another asped of the present invention, iEi method of extracting materials 
from a producing subtenanean zone in a wellbore, at least a portion of the wellbore 
induding a casing and a perforated casing that traverses the prxlucing subterranean 
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zone, is provided that indudes positioning one or more solid tubulars within the 
weDtxve, positioning one or more perforated tubulars within the wellbore ead) Indudir^g 
one or rrwB radial passages, the perfbrated tubulars traversing the produdrig 
subterranean zone, radially expanding at least one of the solid tutnilars and the 
5 perforated tubulars within the wellbore. radially expanding at least one <rf the perforated 
tubulars into intimate oontact with the perfbrated casing, fluididy coupling the solid 
UAxjtots with the casing, fluididy coupling the perfbrated tubulars with the soUd 
tubulars, fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone witHn the wellbore, and fluididy coupling at least one of the 
10 perforated tubulars with the produdng ^bterranean zone. 

According to another asped of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone In a wellbore that indudes a 
perforated casing ttiat tr&verses the second subterranean zone, Is provided that 

15 indudes means for positioning one or more sdid tutHilars wttfiin the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore eadi induding one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the sdid tubulars and perforated tubulars within the weliborB, 

20 means for radially expanding at least one of the perfbrated tubulars into intimate 
contad with the prorated casing, means for fluididy coupling the> perforated tubulars 
and the solid tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
sofid tubulars and perforated tubulars. 

25 

According to another asped of the present invention, a system for extracting materials 
frorh a produdng subtenianean zone in a wellbore, at least a portion of the welltore 
Inducfing a casing and a perforated casing that traverses the produdng subterranean 
zone, that indudes means for poesitioning one or more solid tubulars within the 
30 wellbore, means for. positioning one or more perforated tubulars within the wellbore 
each induding one or more radial openings, the perforated tubulars traversing the 
produdng subterranean zone, means for radially expanding at least one of Vhe solid 
tubulars and the perforated tubulars within the wellbore, means for radbHy expanding 
at least one of the perforated tubulars into intimate contad with the perforated casing, 
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means for fluididy coupling the solid tubulars with the casing, meians for fluldicly 
oouiriing the perforated tulHilars with the solid tubulars, means for fluididy isdating the 
producing sut>tenanean zone from at least one other subtenanean zone within the 
weHbore, and means for fluididy coupling at least one of the perforated tubulars with 
5 the produdng subterranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly induding: one or rnore solid tubular members, each 
solid tubular member Induding one or more external seals, one or more perforated 

10 * tubular members each induding radial p^assages coupled to the solid tubular merhbers, 
and one or more perforated tubular liners each Induding one or nru>re radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, arid 
a shoe coupled to the zonal isdation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process perfomwl within the wellbore. and the perforated tubular liners are fonned by 
a radial expansion process perfomned within the wellboie. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subtenanean zone in a weilbore is provided that 

20 Includes positioning one or more solid tubulars within the weilbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each induding one or more radial passages within the weltbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at iemt one of the solid 
tubulars and perforated tubulars within the welltx>re. fluididy coupling the perforated 

25 tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
suWerranean zone to the second subterranean zone within the weilbore external to the 
primary solid tubulars and perforated tubulars, pollening or\e or worn perforated 
tubular Dners within the interior of one or more of the perforated tubularis, and radially 
expanding arid ptosticaily defomning the perforated tubular liners within the interior of 

30 one or more of the perforated tubulars. 

According td another aspect of the present Invention, a method of extracting materials 
from a produdng subterranean zone in a weilbore, at least a portion of the weilbore 
induding a casing, Is provided that indudes positioning one or more solid tubulars 
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within the welllwfB, positioning one or nrwe perforated tubulars each including one or 
more radial passages within the wellbore« the perforated tubulars traversing the 
produdng subtenanean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore. flutdidy coupling the solid tubulars with the 
5 CMing, fluididy coupling the perforated tubulars with the solid tubulars. fluididy 
isolating the produdng subtenranean zone fronn at least one other subtenranean zorie 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, positioning one or nnora perforated tubular liners within 
the interior of one or wofB of the perforated tubulars, and radially expanding and 
10 plastically deforming the perforated tubular liners within the Interior of one or more of 
the perforated tubulars. 

According to another aspect of the present inventioHp a system for isolating a first 
subterranean zone frwn a second subtennnean zone in a welfbore is provided that 

15 indudes means for positioning one or nriore solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages within the wellborB, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars v^thin the wellbore. 

20 means for fluididy (coupling the perforated tubulars and the solid hjbulars, means for 
preventing ttie passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellt)ore external to the primary solid tubulars and 
perforated ti^lars, means for positioning one or more perforated tubular liners within 
the interior of one or htkmb of the perforated tubulars, and means for radially expanding 

25 and plastically deformir^ the perforated tubular liners witMn the Interior of one or more 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting nnaterials 
from a produdr^ subterranean zone In a wellbore. at least a portion of the wellbore 
30 induding a casing, is provided that indudes means for positioning one or more solid 
tubulars within tfw wellbore. means for positioning one or nrtore perforated tubulars 
eadi inducting one or more radial pass^es within the wellbore, the perforated tubulars 
traversing the produdng subtenanean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the weObore, means for fluididy 
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coupling the solid tubulars with the casing, meare for fluldidy coupling the perforated 
tulnjiars with the solid tubulars. means for fluidldy isolating the producing subterranean 
zone fnyn at least one other subten^nean zone within the wellbore. means for fluldidy 
coupling at least one of the perforated tubulars the producing suMenanean zone, 
5 means for positioning one or more perforated tubular liners within the intertor of one or 
mora of the perforated tubulars, and means for radially e)(panding and plastically 
defbnrting the perforated tubular liners within the Intenor of one or more of the 
perforated tubulars. 

10 According to another aspect of the preseint invention, an apparatus is provided that 
Includes a zonal Isolation assembly including: me or more solid tubular members, each 
solid tubular member including one or more external seals, two or mors perforated 
tubular members each including radial passages coupled to the solid tid)ular members, 
and one or more one-way valves for controltably fluldidy coupling the perforated 

15 tubular members, and a shoe coupled to the zonal tsdation assembly. At least one of 
the solid tubular members and the perforated tubular nnembers are formed by a radial 
expansion process performed within the wellbore. 

According to another aspect of the present invention, a method cH isolating a first 
20 . subterranean zone from a second subterranean zone having a plurality of produdng 
zones ih a wellbore is provided that indudes posittorting one or ware solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean s)ne, positioning 
two or more perforated tubulars each induding one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
25 expanding at least one of the solid tubulars and perforated tubulars within the vyellbon), 
fluldidy coupling the perforated tubulars and the primary soBd tubufars, preventing the 
passage of fluids from the first subterranean zone to the second subtenanean zone 
within' the wellbore external to the primary solid tubulars and perforated tubulars. and 
preventing fluids from passing froni one of ttie produdng zones that has not been 
30 depleted to one of the produdng zones that has been depleted* 

According to anotlier aspect of the present Invention, a method of extracting materials 
from a wellbore having a plurality of produdng subterranean zones, at least a portion of 
Uie wellbore Induding a casing, is provided ttiat indudes positioning one or more solid 
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titulars within the wellbore. positioning two or more peifbrated tutnilars each induding 
one or more radial passages within the welltxm, the perforated tubiflars traversing the 
producing subterranean zones, radially exparxJing at least one of the solid tubulars and 
. the perforated tubulars wHhin the wellbore, fluldiciy coupling the solid tubulars with the 
5 casing, fluidlcly coupling the perforated tubulars with the solid tubulars, nuldidy 
isolating the producing subtenanean zone fronn at least one other subterranean zone 
within the welibore, ftuldicly ooiq)ling at least one of the perforated tubidars with the 
producing subterrariean zone, preventing flirids from passing from one of the producing 
zones that has not been depleted to one of the pnxlucing zones that has been 
10 depleted. 

According to another aspect of the present invention, a system for Isolating a first 
subterranean zone from a second subtenBnean zone having a plurality of producing 
zones in a wellbore is pmnnded that includes means for positioning one or more solid 

15 tubulars within the wellbore. the solid tubulars traversing the first subtenBnean zone, 
means for positioning or^e or more perforated tubulars each including one or more 
radial passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fiuididy coupling the perforated 

20 tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the Intertor of one or more of the perforated tubulars, 
and means for preventing fluids from passing from one of the producing zones that has 

25 not been d^led to one of the piroducing zones that has been depleted. 

Acdordlng to another aspect of the present invention, a system for extracting materials 
from a plurality of producing subterranean zones in a wellbore, at least a portion of the 
wellbore induding a casing, is provided that Includes means fbr positioning, one or 
30 more solid tubulars within the wellbore, means for positioning one or nf>ore perforated 
tubulars each including one or more radial passages within the wellbore, the perforated 
tubulars traversing the (nxxludng subtenanean zones, nrmans for radially expanding at 
least one of the sofid tubulars and the perforated tubulars within the wellbore, means 
for fhildidy ooi3f>\if}g the solid tubulars with the casing, means for fluididy coupling the 
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perforated tubulars with the solid tubulars, means for fluididy isolating the producing 
subterranean zone from at least one other subterranean zone wHhln the wellbore. 
means for fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or mors perforated tubular Dners within 
5 the Intertor of one or more of the perforated tubulars. and means for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
producing zoms that has been depleted. 

Acoording to another aspect of the present invention, an apparatus for extracting 
10 geothemnal energy from a subterranean fomfiation containing a source of geothermal 
energy is provided that includes a zonal isolation assembly positioned within the 
subten'anean fbnnation including: one or more solid tubular numbers, each solid 
tubular memt>er including one or mors external seals, one or more perforated tubular 
members eac^ including radial passages coupled to the solid tubular members, and 
15 one or more perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or nnore of the perforated tubular merhbers, and 
a shoe coupled to the zonal Isolation assembly- At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subtenranean zone from a second subtenranean zone including a source of geothermal 
energy in a wellbore is provided that includes positioning one or more solid tubulars 
wHhln the wellbore. the soRd tubulars traversing the first subterranean zone, positioning 

25 one or more perforated tubulars each Including one or more radial passages within the 
weilbors, the perforated tubiriars traversing the second subtenranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluldicly coupling the perforated tubulars and the primaiy soOd tubulars. 0rev6nting the 
passage erf fluids from the first subtenranean zone to the second subtenranean zone 

30 within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or mora perforated tubular liners within the Interior of one or more of 
the perforated tubulars, and radially expanding and plastically defomting the perforated 
tubular liners wittiin the interior of one or.more of the perforated tubulars. 
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Aocording to another, aspect of the present invention, a method of extracting 
geothennnal energy from a subterranean geothemiai zone in a welltxm, at least a 
portion of the wellbore including a casing, is provided that includes positioning one or 
more solid tubulars within the wellbore, positioning one or more perforated tubulars 

5 each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the subterranean geothenral zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore, fluidicly coupling the solid 
tubulars with the casing, fluidicly coupling the perforated tubulars with the solid 
tubulars, fluidicly isolating the subtenranean geothemiai zone from at least one other 

10 subterranean zone within the wellbore, and fluidicly coupling at least one of the 
perforated tubulars with the subterranean geothermal zone. 

According to another aspect of the present invention, a system for isotating a first 
subtenanean zone from a second geothermal subterranean zone In a wellbore is 

IS provided that Includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the prorated tubulars traversing the second geothermal 
subterranean zone, means for radially expanding at least one of ttie solid tubulars and 

20 perforated tubulars within the wellbore, means for fluidicly coupling the perforated 
tububrs and the solid tubulars, and rneans for preventing the passage of fluids from the 
flrst subterranean zone to the second geothermal subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

25 Accordii^ to another aspect of the present Invention, a system for extracting 
ge(Mhermal energy from a subterranean geothermal zone in a welibore, at least , a 
portion of the weilbore including a casing, Is provided that Includes mearta for 
positidnbig one or more solid tubulars within the wellbore, rneans for positioning one or 
more perforated tubulars each induding one or more radial passages within the 

30 wellbore, the perforated tubulars traversing the subterranean geothermal zone, means 
for radially exparkling at least one of the solid tubi^rs and the perforated tubulars 
within the weilbore, means for fluldldy coupling the solid tubulars with the casing, 
means for fluldldy coupling the perforated tubulars with the solid tutxjlars, means for 
fluidicly isolating the subterranean geothermal zone from at leiast one ott^r 



subterranean zone within the welibore. and means for fluidicly coupling at least one df 
the perforated tubulars with the subtenanean geothennal zone. 

According to another aspect of the present invention, an apparatus is provided that 
5 includes a zonal isolation assembly including: one or more solid tubular members, each 
soBd tubular member including one or more external seals, one or wore perforated 
tubular members each including one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubuter members and the perforated tubular members are fonned by a radial 
10 expansion process performed within the welibore, and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the welibore. 

According to another aspect of the present Invention, a method of isolating a first 
15 subtenanean zone from a second subterranean zone in a welibore Is provided that 
Includes positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the fb^t subterranean zone, positioning one or more perforated tubulars 
wlttiin the welibore each induding one or mors radial passages, the perforated tubulars 
traversing the second subterranean zone* radially expanding at least one of the primary 
20 solid tubulars and pirated tubulars within the weilbofe, fluidicly coupling the 
perfmted tubulars and the solid tubuteffs, preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the welibore external to 
the solid tubulars and perforated tubulars, and cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubulars within the welibore. 

According to another asiped of the presmt invention, a method of extracting materials 
from a producing subterranean zone in a welibore, at lent a portion of the welibore 
including a casing, b provided that includes positoning one or more solid tubulars 
30 within \he welibore. positioning one or more perforated tubulars within the welibore 
each Including one or nrrare radial passages, the perforated tubulars traversing ttie 
producing subtenranean zone, radially expanding at least one of tte solid tubulars and 
the perforated tubulars within the welibore, fluidicly coupling the solid tubulars vWth the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
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Isolating the producing subtenranean zone from at least one other subtenanean zpne 
within the wellbore, fluidicly coupling at lea^ one of the perforated tubuters with the 
producing subterranean zone, monitoring the operating temperaturBS, pressures, and 
flow rates within one or more of the perforated tubulars, and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars withm the wellbore. 

According to another aspect of the present Invention, a system for isolalbig a flnst 
subterranean zone from a second subterranean zone In a wellbore is provided that 

10 Includes means for positioning one or more solid tubulars within the wetibore, the solid 
tubulars traversing the first subtenanean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subtenranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars v^thin the weUbon^., . 

15 means for fluidicly coupling the perforated tubulars and the solid tubulars. means for 
preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars, and means for cleaning materials from the radial passages of at least one of 
the perforated tubulars by furtiier radial expansion of the perforated tubulars within the 

20 welttx)re. . 

According to another aspect of the. present Invention, a system for extracting ifnqterials 
from a producing subtenranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that Includes means for positioning one or more solid 

25 tubiiiars within the wellbore, means for positioning one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversing the producing subterranean zone, means for radially ^(pending at le^t one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluidicly 
coupling the solid tubulars with the casing, nr>eans for fluididy coupling ttie perforated 

30 tubulars with the solid tubulars, means for fluidicly isolating the producing subterranean 
zone from at least one other subtenanean zone within thB wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
and means for cleaning materials from the radial passages of at least one of the 



20 



peiforated. tubulars by further radial expansion of the perforated tubulars within the 
welibore. 

Brief Description of the Drawings 

FIO. 1 is a fragmentary cross-sectional view DIustrating the isolation of subtenranean 
5 zones. 

Fig. 2a is a cross sectional illustration of the placement of an illustrative embodiment of 
a system for isolating subterranean zones within a borehole. 

10 . Rg. 2b is a cross sectiOTat illustration of the system of Fig. 2a during the injection of a 
fluidic nnateridl into the tubular support member 

Fig. 2c is a cross sectlcmal IliustratiOT of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d « a cross sectional ilustraiion of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. . 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of the expandable 
20 tubular members of the s^tem of F^. 2a 

Fig. 4 is a flow chart illustration of ar? illustrative embodiment of a method for 
manufecturing the expandable tubular rmmber of Fig. 3. 

25 Fig. 5a is a cross secUonal Illustration of an ^strative enribodlment of the upsetting of 
the ends of a tubular member. 

Fig. 5b is a cross sedionai illustration of the expandable tubular member of Fig. 5a 
after radially expandir^ and plastically (teforming the ends of the expandable tubular 
30 memi)er. 

Fig. 5c is a cross sectional illustration of the expandable tubular member of Fig. 5b 
after forming threaded connections on the ends of the expandable tubular member. 
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Fig. 5d te a cross sectional iliustratlon of ttie expandable tubular niember of F^. 5c 
after coupling sealing members to the exterior surface of the intenfnediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-sectional illustratidn of an ex^plary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 (s d fragmentary cross sedional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 . 

Fig. 9 is a fragmentary cross sediondl Illustration of an embodiment of a noethod for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a soHd tubular Iher. 

Fig. 10 Is a fragmentary cross sectional Illustration of an embodiment of a method for 
sealing me of the perforated tubular meml)ers of the system for isolating subterranean 
20 zonae of Fig. 1 with a hanienable fluidic sealing material. 

Fig. 1 1 is a fragmentay cross sectional Htuslratipn of an embodiment of a method for 
coupling one of the perforated taibiiiar members of the system for Isolating 
subterranean zones of Fig. 1 with the surrounding subterrarieah formation. 

25 

Fig. 12 is a fragmentary cross sectional DIustration of an embodiment of a method for 
coupling one of the perforated tubular mennbers of the system for isolating 
subterranean zones of Fig. 1 with a siimMinding perforated weltbora casing. 

30 Fig. 13 is a fragmentary cross sectional illustration of an embodiment of a method for 
lining one of the perforated tubular members of the system for Isc^tlng subterranean 
zones of Fig. 1 with another perforated tubular member. 



22 



Rg. 14 is a fragmentary cross sectional illustratton of an alternative erntxxliment of the 
system for isolating subterranean zones of Fig. 1 that includes a one*wdy valve for 
preventing flow from a prodwing zone into a depleted zone. 

5 Fig. 15 is a fragmentary cross sectionai illustration of an alternative embodiment of the 
system for isolating subtenanean zones of Fig. 1 in which the system is used to extract 
geothermal energy from a subterranean geothennat zone. 

Detailed Description of the Illustrative Embodiments 

10 An apparatus and method for isolating one or more subterranean zones frorn one or 
mors other subten^nean zones is provided. The apparatus and method pemiits a 
producing zone to be isolated from a nonproducing zone using a combination of solid 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
may be used In combination with conventional, well known, production completion 

IS equipment and n)ethod$ using a series of packers, solkl tubing, perforated tubing, and 
sliding sleeves, whteh will be inserted into the disclosed apparatus to permit the 
commingling and/or isolation of the subterranean zones from each other. 

Refening to Fig. 1, a wellbore 105 including a casinjg 110 are positioned in a 
20 subterranean formation 115. The subterranean formatkni 115 includes a number of 
productive and non-productive zones, Including a water zone 120 and a targeted oil 
sand zone 125. During expknatibn of the sutsterranean fbnnation 115, tto wellbore 
105 may be extend«i in a. well known manner to traverse ttie vartous produdive and 
non-productive zones. Including the water rone 120 and the targeted oil sand zone 
25 125. 

In a prsfenred embodiment, in order to fluUtoly isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provMed that includes one or more 
secUons of sdid ca^ng 135, one or more extental seals 140, one or more sections of 
30 perforated casing 145, one or more intenmediate sectkxis of solid casing 150, and a 
BoUd shoe 155. In several exemplary embodiments, the perforated casing 145 includes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one end of the solid casing 135 to the other end of the soKd casing 135. The solid 
casing 135 may comprise any number of conventional commercially available sections 
of solid tubular casing such as, for example, oDfieM tubulars fabricated from chromium 
5 . steel or fiberglass. In a preferred embodiment, the solid casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional commercially 
10- available processes siich as. for example, welding, slotted and expandable connectors, 
or expandable solid connectors, in a preferred embodinr>ent, the solid casing 135 is 
coupled to the casing 1 10 by using expandaUe solid connectors. The soHd casing 135 
may comprise a plurality of such solid casing 1 35. 

15 The sdid casing 135 is preferably coupled to one more of the perforated casings 145. 
The sdlid casing 135 may be coupled to the perforated casing 145 using any number of 
oonventionai commerdaHy available processes such as, for example, welding, or 
slotted and expandable connectors. In a preferred embodiment the solid casing 135 is 
coupled to the perforated casing. 145 by expandatrie solid connectors. 

20 

In a preferred embodiment, the c^ing 135 includes one nnore valve members 160 for 
controllhg the flow of fluids and other materials within the interior region the casing 
135. In an alternative embodiment, during the production mode of operation, an 
internal tubular string with vartous arrangements of packers, perforated tubing, sliding 
25 sleeves, and valves may be employed within the apparatus to provide various options 
for commingling and isolating subterranean zones from eadt other while providing a 
fluid path to the surface. 

In a particularly preferred embodiment, the casing 135 is placed into the weilbore 105 
30 by expanding the casing 135 in the radial direction into intimate contact with the Interior 
walls of the wetlbora 105. The casing 135 may be expanded In the radial direction 
using any number of conventional comn^rdally available nnethods. 
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The seate 140 prevent the passage of fluMs and other materials within the annular 
region 165 between the solid casings 135 and ISO and the wellbore 105. The seals 
140 may comprise any numt>er of conventional commercially available sealing 
materials suitable for sealing a casing in a wellboie such as, for example, lead» rubber 
5 or epoxy; In a preferred embodimisnt, Ihe seals 140 comprise Stratalok epoxy material 
available from Halliburton Energy Sendees. The perforated casing 145 permits fluids 
and ottier materials to pass Into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subtarranean 2one within a subterranean fonnation. The perforated 

10 casing 145 may comprise any number of conventional commercialiy available sections 
of slotted tubular casing. In a preferred embodiment, the perforated- casing 145 
comprises expandable slotted tubular casing available from Petroline in Aberdeen, 
Scotland. In a particularly preferred embodiment, the perforated casing 145 comprises 
expandable slotted saridscreen tubular casing avaitable from Petroline in Aberdeen, 

15 Scotland. 

The perforated casir^ 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional oommerctatly available processes such as. for example, welding, or 
20 slotted or solid expandable connectors. In a preferred embodin>em. the perforated 
casing 145 is coupled to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intermediate solid 
casings 150. The perforated casing 145 may be coupled to the intermediate solid 
25 casing 150 using any number of conventional commercially available processes such 
as, for mample, welding or expandable solid or slotted connectors. In a preferred 
embodiment, the perforated ca«ng 145 is coupled to the intenmediate solid casing 150 
by expandable solid cmnectors. 

30 Ihe last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventional oomm^ally available processes such as, for example, welding or 
expandable solid or slotted conne^rs. In a preferred embodiment, the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
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In an alternative embodiment the shoe 155 is coiq)ied directly to the last one of the 
intermediate solid casings 150. 

5 In a preferred mibodiment the perforated casings 145 are positioned within the 
wellbore 105 by expanding Jthe perforated casings 145 in a radial direction into intimate 
contact with the interior walls of the weilbore 105. the perforated casings 145 may be 
expanded in a radial direction using any number of conventional comrnercially availatde 
processes. 

10 

. The intermediate solid casing 150 pennits fluids and other materials to pass between 
adjacent perforated casings 145. The intermediate solid casing 150 may comprise 
any number of conventional commercially available sections of solid tubular casing 
such as, for example, oilfield tubulars fabricated from chromium steel or fiberglass. In 
15 a prefOTed enribodiment, tf)e intermediate solid casing 150 comprises oilfield tubutars 
avaitable firom foreign and domestic steel mills. 

The intem)ediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The Intermediate solid casing 150 may be coupled to the 
20 perforated casing ,145 using any number of conventional oommerdaily available 
processes such as, for examptep weldiiig, or soHd or slotted expandable connectors. In 
a preferred embodiment, the intermediate solid casing 150 is coupled to the perforated 
cashg 145 by expandable solid connectors. The intermediate solid casing 150 may 
comprise a pluraPity of such intermediate solid casing 1 50. 

25 

In a preferred emt)odiment, the each intermediate sdid casing 150 includes one more 
valve members 170 for controlHng the flow of fluids and other materials within the 
interior region of the intermediate casing 150. In an alternative embodiment, as will be 
recognized by persons having ordinary skill in the art and the benefit of the present 
30 disclosure, during the production mode of operation, an internal tubular string with 
various arrangements of packers, perforated tubing, sliding sleeves, and vaWes may be 
empk>yed within the apparatus to provide various opttons for commingling and isolating 
subterranean zones from each other while providing a fluid path to the surface. 
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In a particularly preferred embodiment, the intermediate casing 150 is pieced into the 
weiltKTO 105 by expanding the intermediate casing 150 in the radial direction into 
intimate contact with the interior wails of the wellbore 105. The intermediate casing 
150 may be expanded In the radial direction using any number of conventional 
5 commerdaiiy avaiiabie rnethods. 

In an aKemative errtodiment, one or more of the intermediate solid casings 150 may 
be omitted, in an alternative prefened embodiment, one or more of the perforated 
casings 1 45 are provided with one or more seals 140. 

10 

The shoe 155 provides a support member for tto apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
150 may comprise any numt>er of conventic^l commercially available shoes suitable 
for use in a weilt^re such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a pretended enrribodlment, the shoe 150 comprises an alurninum 
8lK>e available from IHaliiburton. in a preferred embodiment, the shoe 155 is selected 
to provide sufficient strength in compression and tension to permit the use of high 
capacity production and exploration tools. 

20 In a particularly prefenred embodiment, the apparatus 130 includes a plurality of solid 
casing^ 135, a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135, each with orte or more vatve members 
160, n perforated casings 145, n-1 intermediate solid casii^ 150, each with one or 

25 more valve members 170, and a shoe 155. 

During operation of the apparatus 130, oil and gas may be oontroUably produced from 
the tdrgeted oil sand zone 125 using the perforated casings 145. The oil ar>d gas may 
then be transported to a surface location using the solid cadng 135. The use of 
30 intermediate soiid casings 1 50 with valve members 1 70 permits isolated sections of the 
zone 125 to be selecth^ly isolated fc»r production. The seals 140 pemitt the zone 125 
to be fluididy Isolated from the zone 120. The seals 140 further permits isolated . 
sections of the zone 125. to be fluididy isolated from eadi other. In this manner, the 
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apparatus 130 permits unwanted and/or non-produdive subterranean zones to be 
fluidicly isolated. 

In an alternative embodiment, as wiH be recognized by persons having ordinary skill in 
5 the art and also having the benefit of the present disdosurs, during the production 
mode of operation^ an internal tubular string with various arrangements of packers, 
perforated tubing, sIMing sleeves, arKi valves may be emptoyed within the apparatus to 
provide various options for conunhgling and isolating subterranean zones from each 
other while providing a fluid path to the surface. 

10 . 

In several alternative eml3odlnients, the solid casing 135, Hie perforated casings 145, 
the! intermediate sections of soiid casing 150» and/or the solid shoe 155 are radially 
expanded and plasticaity deformed within the wellbore 105 in a conventional manner 
and/or usjng one or more of the methods and apparatus disck>sed in one or more of 

IS the fbtlowlng: (1) U.S. patent application serial no. 09/454,139, attorney docket no. 
25791.03.02. filed on 12/3/1999, (2) U.S. patent appDcation serial no. 09/510.913, 
attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent appNcatk>n serial 
no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U«S. patent 
appiicatbn serial no. 09/440,338, attorney docket no. 25791.9.02, filed on 11/15/1999, 

20 (5) U.S. patent application serial no. 09/523,460, attorney docket no. 25791 .1 1 .02, filed 
on 3/10/2000, (6) U.S. patent applicatton serial no. 09/512,895, attorney docket no. 
25791.12.02, filed on 2/24/2000, (7) U.S. patent application serial no. 09/511,941, 
attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent applteatlon serial 
no. 09/568,946, attorney docket no. 25791.17.02. filed on 6/7/2000, (9) U.S. patent 

25 applicatton serial no. 09/559,122. attorney docket no. 25791.23.02, filed on 4/26/2000. 
(10) PCT patent applicattoh serial no. PCT/USOO/16635, attorney docket no. 
25791.25.02. rded on 7/9/2000, (11) U.S. provisksnal patent appltoatton serial no. 
60/162,671, attorney docket no. 25791.27. filed on 11/1/1999, (12) U:S. provisional 
patent applicatton serial no. 60/154,047. attorney docket no. 25791.29. filed on 

30 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082, attorney 
docket no. 25791.34, filed on 10/12/1999. (14) U.S. provistonal patent application serial 
no. 60/159.039, attorney docket no. 25791.36. filed on 10/12/1999. (15) U.S. 
provisional patent application serial no. 60/159,033, attorney docket no. 25791.37, filed 
on 10/12/1999, (16) U.S. provlstonal patent appOcation serial no. 60/212,359. attorney 
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docket no. 25791.38, filed on'6/19/2000, (17) U.S. provisional patent application serial 
no. 60/165.228. attorney docket no. 25791.39. filed on 11/12/1999. (18) U.S. 
provisional patent a(^licafon serial no. 60/221^443. attorney docket no. 25791.45. filed 
on 7/28/2000. (19) U.S. provtstonal patent application serial no. 60/221.645. attorney 
5 docket no. 25791.46. filed on 7/2a/2(XK}. (20) U.S. provistonal patent application serial 
no. 60/233.638. attorney docket no. 25791 .47, filed on 9/1 8/2000. (21 ) U.S. provistonal 
patent application serial no. 60C237.334, attorney docket no. 25791.48. filed on 
10/2/2000, (22) U.S. provisional patent application serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional patent applicatkm serial 

10 no. 60/262,434. attorney docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisional 
patent applicatton serial no. 6()/259,486. attorney docket no. 25791.52, filed on 
1/3/2001; (25) U.S. provisk)nal patent application serial no. 60/303,740, attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provisional patent applfcation serial no. 
60/313,453. attorney, docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisional 

15 patent application serisd no. 60/317,985,. attorney docket no. 25791.67, filed on 
9/6/2001; (28) U.S. provisional patent applicatkxi serial no. 60/318,386, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent applicatton serial no. 
09/969,922, attorney docket no. 25791.69, filed on 10/3/2001 , the drsdosures of which 
are Incorporated herein by reference. In an exemplary enrit)odiment, the radial' 

20 dearanoes tietween the radially expanded solkt casings 135. perforated casings 145, 
.htemiediate secttons of solM leasing 150, and/or the soiki shoe 155 and the wellbore 
105 are eliminated thereby eliminating the annulus between the solM casings, the 
perforated casings 145. the Intenmdiale secttons of solU casing 150, and/or the sofid 
shoe 155 and the wellbore 105. In this manner, the opttonal need for filling the annulus 

25 with a filler material such as, fbr example, gravel, may be eliminated. 

Referring to Figs. 2a-2d, an illustrative embodiment of a system 200 for Isolating 
subterranean formations includes a tubular support member 202 that defines a 
passage 202a. A tubular expansion oone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support nnember 202. In an exemplary embodiment, the 
tubular expanston cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further includes an unexpended intermediate portion 206c, another pre*expanded end 

5 206d, and a sealing member 206e coupled to the exterior surface of the unexpended 
tntermediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 206a and 206d, of the first expandable tubular member 206 
are greater than the Inside and outside diameters of the unexpended intermediate 
porticm 206c. An end 208a of a shoe 208 is ooupled to the pre-expanded end 206a of 

10 . the first expandable tubular member 206 by a conventtonal threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of th^ slotted tubular member 

15 210 Is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 21 4a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes mi unexpended intermediate portion 214c, another pre-expanded end 

20 214d, and a sealing member 214e coupled to the exterior surface of the unexpended 
intermiedlate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends. 214a and 214d, of the seomd expandable tubular menriber 
214 are greater than the inside and outside diameters of the unexpended intermediate 
portion 214c. 

25 

An end 216a of a slotted tubular member 216 that defines a passage 216b Is coupled 
lo the other pre-expanded end 214d of the second expandable tubular member 214 by 
a conventional threaded oonne^n. Another end 216c of the slotted tubular mend)er 
216 is coupled to an end 218d of a slotted tubular member 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passiage 220b is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular rrannber 
220 further includes an unexpended intermediate portion 220c, another pre-expanded 
end 220d, and a seating member 220e coupled to the exterior surface of the 



unexpended intermediate portion. In an exemplary embodiment, the inside and outeide 
diameters of the pre-expanded ends, 220a and 220d» of the third expandable tubular 
member 220 era greater than the inside and outside diameters of the unexpended 
intemnediate portion 220c, . 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the third 
expandable tubular member 220. 

In an exemplary embodiment, the inside and outside diameters of the pre-expanded 
10 ends. 206a, 206d, 214d, 214d. 220a and 220d. of the expandable tubular members, 
206, 214, and 220, and the slotted tubular members 210. 212, 216, and 216, are 
substantlaily equal. In several exemplary ernbodlments, the sealing members, 206e. 
214e, and 220e, of the expandabie tubular members, 206, 214, and 220, respectively, 
further include anchoring elements for engaging the wellbore casing 104. In several 
IS exemplary ^bodiments, the slotted tubular members, 210, 212; 216. and 218, are 
conventional slotted tubular memt>ers having threaded er>d connections suitable for 
use in an oil or gas well, an underground pipelirie* or es a structural support, tn several 
aitemattva embodiments, the slotted tubular members, 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering or introducing fluidic materials 
20 such as, for example, oH, gas and/or water from or into a subtenanean fonnation. 

In an exemplary embodimerit, as illustrated in Fig. 2a, the system 200 Is initially 
positioned in a borehole 224 formeid in a subtenranean formation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b.- The borehole 224 may be 

25 positioned in any orientatior) from vertical to horizontal. In ah exemplary embodiment, 
the upper end of the tubular support member 202 may be supported h a conventtonai 
manner using, for example, a slip joint, or equivalent device in ordw to permit upwanJ 
movement of the tubular support member and tubular expansion cone 204 relative to 
one or more of the expandable tubular merrtbers, 206, 214, and 220, and tubular 

30 menr^r8.210,212,216,and218. 

tn an exemplary embodiment, as illustrated in Ftg. 2b, a fkiidic material 228 is then'^ 
irijected into the system 200. through the passages, 202a and 204a, of the tubular 
support member 202 and tubular expansion cone i204, respectively. 
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In an exemplary embodiment as illustraied in Fig. 2c, the continued injection of the 
fluidic material 22B through .the passages. 202a and 204a. of the tubular support 
member 202 and the tubular expansion cone 204. respectively, pressurizes the 
5 passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expanding and plaslicdily defbnning the expandable tubular member 206 off of the 
tapered external surface 204b of the tubular expansion cone 204. In partlcular. the 
intemnedlate non pr»«xpaiKled portion 206c of the expandable tubular member 206 Is 
radially expanded and plasUcaliy defbrmed off of the tapered external surfeioe 204b of 

10 - the tubular expansion cone 204. As a lesuK, the sealing member 206e engages the 
Interior surface of the wellbore casing 104. Consequently, the radially expended 
intermediate portion 206c of the expandable tubular member 206 is thereby coupled to 
the wellbore casing 104. In an exemplary embodiment, the radially expanded 
Intemwdiate portion 206c of the expandable tubular member 206 Is also thereby 

15 anchored to the wellbore casing 104. 

In an exemplary embodiment, as illustrated in Fig. 2d, after the expandable tubular 
member 206 has been plastically defbrmed and radially expanded off of the tapered 
external surface 204b <rf the tutelar expansion cone 204, the tubular expansion cone Is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202. As a result, the second and third expandable hjbular members, 214 and 
220. ate radially expanded and plastically defbmied off of the tapered external surface 
204b of the tubular expansion cone 204. In particular, the intermediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plastlcally disforme^ off of the tapered external surface 204b of the 
tubuter expansion cone 204, As a result, the seeing member 214e engages the 
Interior suriace of the weRbore 224, Consequently, the radially expanded intermediate 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
weUbofB224. In an exemplary embodiment, the radially exparKJed Intermediate portion 

30 214c of the second expandable tubular member 214 Is also thereby anchored to the 
wenbore 104. Furthemwre. the continued application of the upwaid force to the tubular 
member 202 will then displace the tubuier expansion cone 204 upwardly into 
engagenrent .wlth the pre-expanded end 220a of the third expandable tubular member 
220. Finally, the continued appQcation of the upward force to the tubular member 202 
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30 



wfll then radially expand and plastically deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the Intermediate non pra«xpanded portion 220c of the tWid expandable 
tubular member 220 is radially expanded and piastlcally deformed off of the tapeied 
external surface 204b of the tubular expansion oor» 204. As a result, the sealing 
member 220e engages the Interior surface of the wellboie 224. Consequently, the 
radially expanded mtpmneidlate portion 220c of the third expandable tubular member 
220 is thereby coupled lo the vraUbiore 224. In an exemplary embodiment, the radially 
expanded intermediate portion 220c of the third expandable tubular member 220 Is 
also thereby anchored to the wellbore 224. As a result, the water zone 226a and 
fluMidy Isolated from the targeted oH sand zone 226b. 



After completing the radial expansion and plastic deformation of the third expandable 
tubular merhber 220, the tubular support member 202 and the tubular expansion cone 
15. 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10. the intemiedlate non pre^anded 
portions. 206c 214c. and 220c, of the expandable tubular members. 206. 214, and 
220. respectively, are radially expanded and plastically defonfied by the upward 
displacement of the tubular expansion cone 204. As a result, the seaBng members, 
206e. 214e, and 220e. are displaced in the radial direction into engagement with the 
wellbore 224 thereby coupling the shoe 208. the expandable tubular member 206. the 
slollad tubular members. 210 and 212. the expandable tubular member 214. the slotted 
tubular members, 216 and 218. and the expandable tubular member 220 to the 
25 wellbore. Furthennore, as a result, the connections between the expandable tubular 
members. 208. 214. and 220, the shoe.208, and the slotted tubular members, 210. 
212. 216. and 218. do not have to be expandable connections thereby providing 
significant cost savings. In addition, the Inside diametere of the expandable tubular 
members. 206. 214. and 220. and the slotted tubular members. 210. 212. 216. and 
218. after the radial expansion process, are substantially equal. In this manner, 
additlonal eonventional tools and other cpitventional equipment may be ^sily 
positioned within, and moved through, the expandable and slotted tubular members. In 
several altemative embodiments, the conventional tools and equipment include 
conventional vatving and other conventional flow control devices for controlling the flow 
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of fluidic matarials within and betwten the expandable tubular membefs. 206, 214. and 
220, and the alotted tubular members. 210, 212. 216, and 218. 

Furthennora, In the system 200, the slotted tubular.members 210, .212, 216, and 218 
5 are interleaved among the expandable tubular members. 206. 214, and 220. As a 
result, because only the intermediate non pre^xpanded portions, 20ec. 214c and 
220c of the expandable tubular members, 206, 214, and 220, respectively, are radially 
expanded and plastically deformed, the slotted tubular members. 210. 212. 216. and 
218 can be conventional slotted tubular membns thereby signiflcantly reducing the 

10 cost and complexity of the system 10. Mbreover, because only the inteimediatB non 
pre^xpanded portions. 2p6c. 214c and 220c. of the expandable tubular members. 
206, 214. and 220, respectively, are radially expanded and plastically deformed, the 
number and length of ttie interleaved slotted tubular members, 210. 212. 216. and 218 
can be much greater than the number and length of the expandable tubular tnembeis. 

15 In an exemplary embodiment, the total length of the Intennediate non pre-expanded 
portions, 206c 214c and 220c. of the expandable tubular members. 208. 214. and 
220, is approximately 200 feet, and the total length of the slotted tubular members, 
210, 212, 216, and 218, is approximately 3800 feet. Consequently, in an exemplar 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plastically defonning a total length of only 
approxifnately 200 feel 

Furthermore, the sealing members 206e, 214e, and.220e, of the expandable tubular 
members. 206, 214, and 220, respeetiveiy, are used to couple the expandable tubi^r 
25 menriMTB and the slotted tubular members, 210, 212. 216, and 218 to the wellbore 224. 
the radial gap between the slotted tubular members, the expandable fibular members, 
and the weilbofe 224 may be large enough to effectively eliminato the posslbMty of . 
damage to the expandable tubular members and slotted tubular members during the 
pfacement of the systarn 2i00 wfthin the weilboTB. 

30 

In an exemplary embodiment, the pre-expanded ends. 206a. 206d. 214a, 214d. 220a, 
and 220d. of the expandable tubular members, 206, 214, and 220, respectively, and 
the slotted tubular members, 210, 212, 216. and 218, have outside diameters and wall 
thldtfwsses of 8.375 inches and 0.350 inches, respectively; prior to the radial 
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expansion^ the intermediate non pre^xpanded portions, 206c 214c, and 220c, of the 
expandable tubular members, 208. 214. and 220, respectively, have outside diameters 
Of 7.625 inches; the slotted tubular membeis, 210, 212, 216, and 218, have inside 
diameters of 7.675 inches: after the radial expansion, the inside diameters of the 
5 intennediate portions. 206c 214c and 220c of the expandable tubular members. 206, 
214, and 220. are equal to 7.675 inches; and the weflbore 224 has an inside diameter 
of 8.755 inches. 

In an exemplary embodiment, the pre-expanded ends, 206a. 206d. 214a, 214d, 2203, 
10 and 220d, of the expandable tidNjIar members. 206. 214. and 220, lespectlveiy. and 
the slotted tubular members. 210. 212. 216, and 218. have outside diameters and wall 
thicknesses of 4.500 inches and 0.250 inches, respectively: prior to. the radial 
expansion, the intermediate non pr&^xpanded portions. 206c 214c and 220c of the 
expandable tubular members, 206, 214. and 220, respectively, have Outside diameters 
15 of 4.000 inches; the slotted' tubular members, 210, 212. 216, and 218, have Inside 
diameters of 4.000 inches; after the radial expaosion. the inside diameters of the 
ihtenrwdiate portions, 206c 214c and 220c of the expandable tubular members, 208, 
214, and 220. are equal to 4.000 inches; and the wellbore 224 has an inside diameter 
of 4.892 inches. 

In an exemplary embodiment, the system 200 is used to inject or extract fluidlc 
materials such as, for example, oil, gas, and/or water into or from the subterranean 
fbmratlon 226b. 

Referring now to Fig. 3. an exempiaiy embodiment of an expandable tubular member 
300 wiB now be described. The tubular member 300 defines an interior region 300a 
and includes a first end 300b including a first threaded connection 300ba, a first 
tapered portion 300c an Intennediate portion 300d, a second tapered portion 300e. 
and a second end 300f including a second threaded connection 300fa. The tubular 
member 300 further preferably includes an intermediate sealing member 300g that Is 
coupled to the exterior surfeoe of the Intemmdiate portidn 300d. 

In an ewmplaiy errbodlment, the tubular member 300 has a substantiaily annular 
cre»s section. The tubular member 300 may be fabricated from any number of 
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conventional commercially available materials such as, fofr exampfe. Oilfield Country 
Tubular Gopds (o'cTQ), 13 chromium steel tubing/casing, or L83, J55, or P110 API 
casing. 

5 In m Bxmnpi&y embodiment, ttie interior 300a of the tubular member 300 has a 
substantiaily drcular cross sectton. Furthenmoie, In an exemplary embodiment the 
interior region 300a oT the tubular member includes a first inside diameter Di, an 
intermediate inside diameter Dmr. and a second inside diameter D2. In an exemplary 
embodiment, the first and second inside diameters, Di and D2, are sut^tantially equal. 
10 In an exemplary embodiment, the first and second inside diameters, Di and D2, are 
greater than the intermediate Inside diameter Dint. 

The first end 30(H) of the tubular member 300 is coupled to the tntemnediate portion 
300d by the first tapered portion 300c, and the second end 300f of the tubular member 

15 is coupled to the intemnediate portion by the siBcond tapered portion 3008. In an 
exemplary embodiment, the outside diameters of the. first and second ends. 300b and 
300f, of the tubular member 300 Is greater than the outside diameter of the 
Intennedlate portion 300d of the tubular member. The ffrst and second ends, 300b and 
300f, of the tubular member 300 include wall thicknesses, U and t2, respectively. In an 

20 exemplary embodiment, the outside diameter of the intennediate portion 300d of the 
tubular member 300 ranges from about 76% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The intemnediate portion 300d of the tubular 
member 300 includes a wall thickness tua. 

X In an exemplary embodiment, the wall thicknesses ti and ti are substantially equal in 
order to provide substantially equal burst strength for the first and second ends, 300a 
and 300f, of the tubular member 300. In an Exemplary embodiment, the wail 
thtaknesses, U and t2, are both greater than the waO thickness \m in order to optimally 
match the burst strength of the first and second ends. 300a and 300f. of the tubular 

30 menriber 300 with the intennediate portkxi300d of the tub^ 

In an exemplary embodiment, the first and second tapered portions, 300c and 3(K)8. 
are indlned at an angle, a, relative to the tongitudinal direction ranging from about 0 to 
30 degrees in order to optimally facflitate the radial expansion of the tubular mend>er 
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300. In an exempiafy embodiment, the first and second tapered portions, 300c and 
300e. provide a amooitt) trai^ltion twtween the first «id second ends. 300a and 300f. 
and the intemwdiate portion 300d, of the tutelar mwbv 300 In order to minimize 
. stress concentrations. 

The intermediate sealing memt»r 300g coupled to the outer surface of the 
bitemiediato portion 300d of the tubular member 300. In an exemplary embodiment, 
the Intermediate sealing member 300g seals the intsifaoe b^ween the intermediate 
portion 300d of the tubular member 300 and the interior surface of a wellbore casing 
305. or olfw preexisting stnicture. after the racfiai wcpanslon and plastic defbnnatlon of 
the intermediate portion 300d of the tubular member 300. In ah exemplary 
embodiment, the Intermediate sealing member 300g has a substantially annular cross 
section. In an exemplary embodiment, the outside diameter of the intermediate sealing 
member 300g is selected to be less than the outside diameters of the first and second 
ends, 300a arxl 300f, of the tubular member 300 In order to optimally protect the 
Intennediate sealing member 300g during ptecement of the tubular member 300 within 
the wellbore casings 305. The Intennediate sealing member 300g may be fabricated 
from any number of conventional commercially available materials such as. for 
example, thennoset or themioplasBc polymers. In an exemplary embodiment, the 
intennediate sealing member 300g Is fabricated from thennoset polymers in order to 
optimally seal the radially expanded intemtediato portion 300d of the tubular member 
300 with the wellbore casing 305. In several aHemative embodimente. the sealing 
member 300g includes one or rnore rigid anchors for ending the weObore casing 305 
to thereby anchor the radially expanded and plastically defonmed Intennediate portion 
SOOd of the tubular member 300 to the wBUbore casing. 

R^eiring to Rgs. 4. and 5a to 5d, in an exemplary embodiment, the tubular member 
300 is formed by a process 400 that includes the steps of: (1 ) upsetting both ends of a 
tubular member In step 405; (2) expanding both upset ends of the tubular member in 
step 410; (3) stress relieving both expanded upset ends of the tubuter member In step 
415; (4) forming threaded connections In both expanded upset ends of the tubular 
member in step 420; and (5) putting a sealing material on the outside diameter of the 
non^xpanded intennediate portion of the tubuter member In step 425. 
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As illustrated In FIG. 5a, In step 405. boHh ends. SOOa and 500b. of a tutnilar meml)er 
500 are upset using conventional upsetting methods. The upset ends. SOOa and 500b. 
of the tubular member 500 indude the wall thicknesses t, and tj. The intemedlate 
portion 500c of the tubular member 500 Includes the waO thldtness tiNt and the interior 
diam^ DwT. in an exemplary embodirmnt, the waH thidcnesses t, and tj are 
substantially equal In order to provide burst strsngth that is substantially equal along 
the entire length of the tubular member 500. In an exemplary embodiment, the waU 
thidcnesses ti and ts are both greater than the waH thldmess tiwr in order to provide 
burst strength that is substantially equal along the entire length of the tubular member 
500. and also to optimally factlitate the fomiation of threaded connections.in the first 
and second ends, 500a and 500b. 

As illustrated In Fig. 5b. in steps 410 and 415, both ends. SOOa and 500b, of the tubular 
member 500 are radlaily expanded using conventiorial radial expansion methods, and. 
then both ends, SOOa and 500b, of the tubular member are stress relieved. The 
radially expanded ends. SOOa and 500b. of the tubular member 600 include the Interior 
diameters D, and Dj. In an exemplary embodiment, the Interior diameters Di and Da 
are substantially equal In order to provide a burst strength that is substantially equal. In 
an exemplary embodiment, the ratio of the interior diameters Di and to the interior 
diameter DiNr ranges from. about 100% to 120% In order to fadlitate the subsequent 
radial expansion of the tubular member 500. 

In a preferred embodiment tt» relationship between the wall thidcnesses t,. I2, and t,Nr 
of the tubular member 500; the Inside diameters D,. Oz and DtNr of the tubular member 
500; the inside diameter Dmmm of the weHbore casing, or other structure, that the 
tubular member 500 will be inserted into; and the outside diameter D«„, of the 
expansion cone that will be used to rsdlalV expand the tubular member 500 virfthin the 
wellbore casing is given by the following exprsssion: 

D*i>eUbore-2*t^i:j-[{ti~tj^)*D^+t^*D^] 
*i 

where ti = ta; and 

By satisfying the relationship given in equation (1), the expansion foresee placed upon 



38 



the tubuter nwmber 500 during the subsequent radial expansion process are 
substantially equalized. More gerterally. the relationship given in equation (1) may be 
used to calculale the optimal geometry for the tubular member 500 for subsequent 
radial exparaion and plastic deformation of the tubular member 500 for fobricatii^ 
and/or repairing a wellbore casing, a pipeline, or a structural sui^wrt 

As illustrated in FIG. Sc. In step 420, conventional threaded connections, 500d and 
SQOe. are formed in both expanded ends, 500a and 500b, of the tubular member 500. 
In an exemplary embodiment the tfireaded connections. 500d and 500e. are provided 
using axwentlonal processes for fomfiing pin and box type threaded conriectibr>s 
available from Atlas-Bradford. 

As illustrated in Rg. 5d, in step 425. a sealing member 500f is then applied onto'the; 
outside diameter of the non-expanded intermediate portion 500c of the tubular member 
500. The sealing member 6d0f may be applied to the outside diameter of the non- 
expanded intennedlate portion 500c of the tubular nwmber 500 using any number of 
oonventlonal commerdaily available methods. In a preferred embodiment the sealing 
member 500f is applied to the outside diameter of the intemiediate portion 500c of the 
tubular member 500 using conf>mercially available chemical and temperature resistant 
adhe^ bonding. 

In an exemplary embodiment, the expandable tubular members, 206. 214, and 220, of 
the system 200 are substantially Identical to. and/or Incorporate one or more of the 
teachings of, the tubular members 300 and 500. 

Refonmg to Fig. 8, an exemplary efTd)odiment of tubidar expansion cone 600 for 
radially expanding the tubular members 208, 214. 220, 300 and 500 wiH rww be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
605. a rear end 610, and a radial expansion section 61 5. 

In an exemplary embodiment the radial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 Includes an angle of atteck Oi and the. second conical outer surface 625 
includes an angto of atteck Oz. In an exempteiy embodiment, the angle of ettaci( a, is 
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greater than the angle of attack Oj. in this manner, the first conical outer surface 620 
optimally radially expands the Intermediate portions, 206c 214c 220c 300d, and 500c, 
of the tubular memt)er$. 206, 214, 220. 300. and 500, and the second conical outer 
surface 525 og^meSfy radially expands the pra-eiqianded first and second ends. 206a 
5 and 206d, 214a and 214d, 220a and 220d. 300b and 300f. and 500a and 500b. of the 
tubular members. 208. 214. 220. 300 and 500. In an exemplary embodiment, the first 
conical outer surface. 620 Incfaides an angle of attack oii ranging from about 8 to 20 
degrees, and the second conical outer surface 625 includes an angle of attack 
rangbig from about 4 to 1 5 degrees in order to optimally radially expand and plasltoally 
10 defonn the tubular members, 206. 214. 220. 300 and 500. More generally, the 
expansion cone 600 may include 3 or more adjacent conical outer surfaces having 
angles of attack that decrease from the fifont end 605 of the expansion cone 600 to the 
rear end 610 of the expanskm cone 600. 

15 Referring to Fig. 7, another etxemplary embodiment of a tubular expanston cone 700 
defines a passage 700a and includes s front end 705, a rear end 710, and a radial 
expanston sedion 715. In an exemplary embodiment, the radial expansion sectton 715 
includes an outer surface having a substantially parabolic outer profile thereby 
providing a paraboloid shape. In this manner, the otiter surface of the radial expansion 

20 sectton 715 provides an angto of attack that constantly decreases from a maximum at 
the ftont end 705 of the expansion cone 700 to a minimum at the rear end 71 0 of the 
expansion cone. The paraboHc outer profito of the outer surface of the radial 
expanskm sectton 715 may be fiomned using a plurality of ad^nt discrete conical 
secttons and/or using a continuous curved suifiaoe. In this manner, the region of the 

25 outer surface of the radial expanston sectkm 715 adjacent to the fiwnt end 705 of the 
expansion cone 700 may optimally radially expand the intenmediato poittons; 2060. 
214c 220c 300d. and SQOc of the tubular membere, 206, 214, 220. 300, and SOO. 
v4iile the region of the outer surface of the radial expanston section 715 adjacent to the 
rear end 710 of the expansion cone 700 miay optimally redlaOy wipand the pre- 

30 expanded first and second ends, 206a and 206d, 214a and 214d. 220a and 220d, 300b 
and 300f. and 500a and 500b, of the tubular members, 206, 214, 220. 300 and 500. in 
an exemplary embodiment, the parabolte profile of the outer surface of the radial 
expansion secfion 715 b selected to provide an angle of attack that ranges from about 
8 to 20 degrees in the vicinity of the front end 705 of the expansion cone 700 and an 
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angle of attack in the vicinity of tiie rear end 710 of ttie expansion cone 700 from about 
4 to 15 degrees. 
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In an exemplary embodiment the tubular expansion cone 204 of ttte system 200 is 
substantially identicai to the expansion cones 600 or 700. and/or inooiporates one or 
more of the teachings of the expansion cones 600 and/or 700. 

In several alternative embodiments, the teachings of the apparatus 130. the system 
200. the expandable tubular member 300, the method 400. and/or the expandable 
tubular member 500 are at least parHany combined. 



Referring to Fig. 8. In an alternative embodiment, conventional temperature, pressure, 
and flow sensore. 802. 804. and 806. respectively, are operebly coupled to the 
perforated lubulare 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors. 802. 804. and 806. respectively. In turn are operably coupled to a controller 
810 that receives and processes the output signals generated by ttie temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operetionai eflidency of the apparatus 130. In several exemplary 
embodiments, the control algorithms utilized by the controller 810 for controlling the 

20 operation of the flow control valves 160 as a function of the operating temperature, 
pressure, and flow rales within the perforated tubular membare 145 are conventional^ 

Referring to Fig. 9, In an altematiVB embodiment, a soHd tubular member 905 Is 
coupled to one of the perfbrated tubular membere 145 by radially expanding and 
25 plastically deforming the solid tubular member into engaigement with the peribrated 
tubular member in a coriventional manner and/or using one or more of the radial 
expansion methods disclosed in ope or more of the following: (1) U.S. patent 
application serial no. 09/454.139. attorney docket no. 25791.03.02, filed on 120/1999, 
(2) U.S. patent application serial no. 09«10.913, attorney docket no. 25791.7.02, fHed 
on 2«3«)00. (3) U.S. patent application serial no. 09ffi02,350, attorney docket no. 
25791.8.02. filed on 2/10«000. (4) U.S. patent appUcatton serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. (5) U.S. patent appncation serial 
no. 09^23.460. attorney docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent 
applicatton serial no. 09/512.895, attorney docket no. 25791.12.02. filed on 2C4/2000. 
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(7) U.S. patent application serial no. 09/51 1,941 , attorney docket no. 25791 .16.02. fUed 
on 2/24/2000. (8) U.S. patent api^ication serial no. 09/588.946. attontey dodcet no. 
25791.17.02, ffled on 6/7/2000. (9) U.S. patent application serial no. 09/559,122. 
attorney docket no. 25791.23.02. filed on 4/26/2000.. (10) PCT patent application serial 
no. PCT/USOQ/18635, attorney dodcet no. 25791.25.02. filed on 7/9C000. (11) U.S. 
provlsionai patent application serial no. 60/162.671, attorney dodcet no. 25791.27. filed 
on 11/1/1609. (12) U.S. provisionai patent application serial no. 60/154.047. attorney 
dodcet no. 25791.29. filed on 9/16/1999, (13) U.S. provisional patent application serial 
no. 60/159,082, attorney dodcet no. 25791.34, filed on 10/12/1999. (14) U.S. 
provisionai patent application serial no. 60/159.039. attorney docket no. 25791 .36, filed 
on 10/12/1999, (15) U.S. provisional patent application serial no. 60/159.033. attorney 
dodcet no. 25791 .37,: filed on 10/12/1999, (16) U.S. provisional patent appltoatlon serial 
no. 60/212,359, attorney docket no. 26791.38. filed on 6/10/2000. (17) U.S. provisional 
patent application serial no. 60/165,228. attorney . docket no. 25791.39. .filed on. 
11/12/1999. (18) U.S. provistonal patent application serial no. 60/221,443, attorney 
docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221,645. attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional 
patent appllcatton serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/20OO. (21) U.S. provisional patent applicatfon serial no. 60/237,334. attorney 
docket no. 25791,48, filed on 10/2/2000. (22) U.S. provisionai patent application serial 
no. 60/270,007, attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent appOcatton serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provlstonal patent applkatton serial no. 60/259.486. attorney 
dodcet no. 25791.52. filed on 1/3/2001; (25) U.S. provisional patent application serial 
no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisnnal 
patent application serial na 60/313,453, attonwy docket no. 25791.59, filed on 
8«0/2001: (27) U.S. proviskwial patent applkatton serial no. 60/317,985. attorney, 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. proviskmal patent appBcation serial 
no. 60.318.388, attorney docket no. 2579i;67.02. filed on 9/10/2001; and (29) U.S. 
utiDty patent applicatkm serial no. 09/969.922, attorney docket no. 25791.69. filed on 
10/3/2001. the disdosures of wtilcH are incorporated herein by reference. In this 
nranner, the solid tutiuiar memt)er 905 fiukUdy seals the radial passages formed in the 
perforated tubular member 145 thereby preventing the passage of fluMic materials 
and/or formatkm materials through the perforated tubular member. 
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Referring to Fig. 10, in an alternative emt)odiment, the radial openlrtgs In one of the 
perforated tubular members 145 are sealed by injecting a hardenable fluldic sealing 
nriateriai 1005 Into the radial openings in the one perforated tubular member by 
5 positioning a closed ended pipe 1010 having one or more radial ppenii^s 1010a within 
the one perforated tubular member 145. Conventtonal sealir^ members 1015 and 
1020 0ten seal the interface between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluidic sealing material 1005 is then 
injected into the radial openings in the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hardenable fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the fomiation 
125. The pipe 1010 and sealing members, 1015 and 1020. are then removed from the 
apparatus 130, and the hardenable fluidic sealing material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured seating material 

15 from the Interior surface of the one perforated tubular member 145. In an exemplary 
embodiment, the hardenable fluidic sealing nnaterial is a curable epoxy resin. 

In an alternative embodiment, as illustrated In Fig. 11, one or more of the perforated 
tubular members 145 of tt)e apparatus 130 are radially expanded and plastically 

20 defbmned bito contact with the sunrounding formation 125 thereby compressing the 
sum)undlng formation. In this manner, the sunrpurKilng formation 125 Is maintained in 
a state of compression thereby stabilizing the sunounding fbnnation, redudng the flow 
of loose particles from the surrounding formatton into the radial openings of the 
perforated tubular member 145, and enlmncing the recovery of hydrocart)ons from the 

25 surrounding formation. 

In an alternative embodiment, a seismic source 1105 Is positioned on . a ^rface 
location to thereby impart seiismic energy into the fbrmation 125. * In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the fbrmation 125. 

In an altemath^e emt>odiment. after the perforated tubular member 145 has been 
radially expanded and plastically fonned into contact witti the sunounding fomtation 
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125, thereby coupling the perforated tubular member 145 to the surrounding fomwtion, 
an impulsive load is applied to the perforated tubular men4)dr. The impulsive load may 
be applied to the perforated tiA>uiar niember 145 by applying the load to the end (rf the 
apparatus 130. The Impulsive loiad is then transferred to the surrounding fomiation 125 
thereby compacting and/or slurrifying the sunrounding fomration. As a result, the 
recovery of hydrocarbons from the formation 125 is enhanced^ 

In an alternative embodiment, as illustrated in Fig. .12, a weibore osing 1205 having 
one or more perforations 1210 is positioned within the weHbore 105 that traverses the 
fennation 125. When the apparatus 130 is positioned within the welibore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically defonned Into contact with the welibore casing 1205 thereby 
compressing the surrounding fonnation 125. In this manner, the surrounding formation 
125 is maintained in a state of compression thereto stabilizing the surroundvig 
fbmwtion, reducing the flow of loose particles from the sunoundlng formation Into the 
radial openings of the perforated tubular member 145, and enhancing the recovery of 
hydrocarbons from the surrounding fonnation. 

In an altemative embodiment, a seismic source 1215 is positioned on a surface 
locatk)n to ttwreby Impart seismic energy Into the fonnatton 125. in this manner, 
particles lodged in the radial openings in the p«1brated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the formation 125. 

In an alternative embodbnent, after the perforated tubular member 145 has been 
radially expanded and plastically formed into contact with the welibore casing 1205, 
thereby coupling the perforated tubular member 145 to the sunoundir^ fonnation, an 
bnpulsive toad Is applied to the perforated tubular menfrt)er. The impulsive load may be 
applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The Impulsive load is then transferred to the sunouhding fbmtation 125 
thereby compacting and/or slurrifying the surrounding fonnation. As a result, the 
recovery of hydrocarbons from the formation 125 Is enhanced. 
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Refefrino to Fig. 13. In an altemativa embodiment one or more perforated tutiular 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
expanding and plastically defomting the perforated tubular member into engagement 
wirtth the perforated tubular member m a conventional manner and/or using one or more 
5 of the radial expansion methods disclosed In one or more of the following: (t) U.S. 
patent application serial no. 09W54.139. attorney docket no. 25791.03.02. filed on 
12/3/1999, (2) U.S. patent application serial no. 09/510.913, attorney docket no. 
25791.7.02. filed on 2C3CO0O. (3) U.S. patent application serial no. 09«02.350. 
attorney docket no. 25791.8.02, filed on 2/10C0OO, (4) U.S. patent appilcatton serial 
10 no. 09/440.338. attorney docket no. 25791.9.02. filed on 11/15/1999. (5) U.S. patent 
applicatfon serial no. 09/523.460. attorney docket no. 25791.11.02. tiled on 3/10/2000, 
(6) U.S. patent applk»tk)n serial no. 09/512.895. attorney docket no. 25791.12.02, fUed 
on 2/24/2000. (7) U.S. patent application serial no. 09/511.941. attorney docket no. 
25791.16.02. nied on 2/24/2000, (B) U.S. patent applicatton serial no. 09/588.946, 
16 attorney docket no. 25791.17.02. filed on 6/7/2000. (9) U.S. patent appNcatkm serial 
no. 09/559. 122, attorney docket no. 25791 .23.02. filed on 4/26/2000, (1 0) PCT patent 
applicatfon serial no. PCT/USOO/18635. attomey docket no. 25791.25.02. filed on 
7/9/2000, (11) U.S. provisional patent application serial no. 60/162.671 . attomey docket 
no. 25791.27, filed on 11/1/1999. (12) U.S. provisional patent applicatfon serial no. 
20 60/154,047, attomey docket na 25791.29, filed on 9/16/1999. (13) U.S. provistonal 
patent appOcatton serial no. ?0/159,082. attomey docket no. 25791.34. filed on 
10/12/1999. (14) U.S. provistonal patent applKatfon serial no. 60/159.039. attomey 
docket no. 25791.36, filed on 10/12/1999. (15) U.S. provisional patent application serial 
no. 60/159.033, attomey docket no. 25791.37, filed on 10/12/1099, (16) U.S. 
25 provisfonal patent application serial no. 60/212,359, attomey docket no. 25791.38. filed 
on 6/19/2000, (17) U.S. provisiohal patent application serial no. 60/165J228. attomey 
• docket no. 25791.39, filed on 1 1/12/1999, (18) U.S. provisional patent appHcatton serial 
no. 60/221.443, attorney docket no. 25791.45. filed on 7/28«000, (19) U.S. provisional 
patent application serial no. 60/221.645. attomey docket no. 25791.46, filed on 
7/28/2000. (20) U.S. provisional patent applicatkm serial no. 60/233.638, attomey 
docket no. 25791.47. filed on 9/18/2000, (21) U.S. provisional patent application serial 
no. 60/237.334, attomey docket no. 25791.48. filed on 10/2/2000. (22) U.S. provisional 
patent application serial no. 60/270,007. attomey docket no. 25791.50, filed on 
2/20/2001; (23) U.S. provisional patent applteatton serial no. 60/262,434. attomey 
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docket no. 25791,51, filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 8Qa59,486. attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional 
patent application eeriai no. 60/303.740, attorney docket no, 25791.61. filed on 
7/8/2001; (26) U.S. provistonal patent application serial no. 60/313,453. attorney docket 
no. 25791.59, filed on 8/20/2001; (27) U.S. provisional patent application serial no. 
60/317,985, attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. pn>visional 
patent applicatton serial no. 60018,386. attorney docket no, 25791.67.02, filed on 
9/10/20O1; and (29) U.S. utility patent appllcBtkm serial no. 09/969,92!2, attorney docket 
no. 25791.69, filed on 10/3/2001, the disclosures of which are incorporated herein by 
reference. In this manner, the perforated tubular member 905 modlfios the ffow 
characteristics of the perforated tubular member 145 thereby piBnrwttirig the operator of 
the apparatus 130 to modify the overall fkiw characteristics of the apparatus. 

In an alternative embodiment, as illustrated in Fig. 14, a one-way valve 1405 such as. 
for example, a check valve fluididy couples the interior of a pair of adjacent perforated 
tubular members, 145a and 145b. that extract hydrocart>ons from conwponding 
subten^nean zones A and B. In this manner;, if zone B becomes depleted, 
hydn>cart>ons that are being extracted from zone A will not flow into the depleted zone 
B. 

In an aitennatrve embodiment, as illustrated in Fig. 15, the apparatus 130 Is used to 
extract geothemnai energy fran a targeted subtenanean geothermal zone 15(». In this 
manner, the operational effidency of the extractk)n of geothennal energy is significantly 
enhanced due to the increased Internal diameters of the various radially expanded 
elements of the apparatus .130 that pemnit greater volumetric ftows. 

In an alternative embodiment, the periibrated ti^lar members, 145. 210, 212, 216. 
218, and 1305 of the apparatus 130 may be cleaned by further radial expansion of the 
perforated tubular members. In an exemplary embodiment, the amount of further radial 
expanston required to dean the radial passages of the perforated tubular members 
145. 210, 212, 216, 218, and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that includes a zonal isolation assembly including 
one or more solid tubular members, each soOd tubular member including one or more 
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extamai seals, and one or more perforated tubular members coupled to ttie solid 
tubular members, and a shoe ooupled to the zonal isolation assembly. In an exemplary 
embodiment* the zonal IsolaOon assembly further includes one or more Intennediate 
solid tubular members coupled to and interleaved among the perforated tubular 
members, each tntenmedlate solid tubular nrtember including one or more external 
seals. In an exemplary embodiment, the zonal isolation assembly further includes one 
or mors valve members for oontrolling the flow of fluidic materials between the tubular 
members. In an exemplary embodiment, one or more of the intennediate solid tubular 
members include one or more valve members. 

An apparatus has also been described that includes a zonal isolation assembly that 
Includes one or mom primary solid tubulars. each primary solid tubular including one or 
more external annular seals, n perforated tubulars ooupled to the primary soHd 
tul)ulars, and intermediate solid tubulars coupled to and interleaved among the 
perforated tubulars, each intermediate solid tubular including one or more external 
annular seats, and a shoe coupled to Vne zonal isolation assembly* 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellborB has also been described that includes positioning orw or more primary solid 
tubulars within the wellbore, the primary solid tubulars traversing the first subteranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subterranean zone, fluidicly coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first si^terranean zone to the second subterranean zone within the wellborB external to 
the soHd and perforated tubulars. 

A method of extracting mateiials from a producing subtenanean zone In a weltbore» at 
least a portion of the wellboie including a casing, has also been described that includes 
positioning one or more primary sdld tubulars within the wellbore, fluidicly coupling the 
primary solid tubulars with the casing, poslttonlng one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the producing subterranean 
zone, fluidicly coupling the perforated tubulars with the prinwiry solid tubulars, fluidicly 
isolating the producing subtenranean zone from at least one other subterranean zone 
within the weBbore, and fluidicly coupling at least one of the perforated tubulars with the 
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producing subterranean zone. In an exemplary embodiment, the method further 
includes controllabJy fluidldy decoupling at least one of the perfbrated tubulars from at 
least one other of the perforated tubuiars. 

5 An apparatus has also been described that includes a subtentinean fbnnation including . 
a vvellbore. a zonal isolation assembly at least partially positioned within the wellbore 
that includes one or more sdid tubular members, each solid tubular member including 
one or niore external seals, and one or more perforated tubular members coupled to 
the soiid tubular members, and a shoe positioned within the wellbore coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are fonned by a radial expansion process perfomned within 
the weilbore. In an exemplary embodiment, the zonal isolation assembly further 
includes one or more intemiediate solid tubular members coupled to and interleaved 
among the perforated tubular members, 6ach lntemr>ediate solid tubular member 

15 including one or more external seals, wherein at least one of the solid tubular 
menders, the perforated tubular merribers, and the Intermediate solid tubular members 
are formed by a radial expansion process porfonned within the wellbore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve meml>er8 for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or more of the 
intermediate solid tubular membe.rs include one or more vahte members for controliir^ 
the flow of fluids between the solid tubular members and the perforated tubular 
members. 

25 An apparatus has also been described that includes a subtetranean formation Including 
a wellbore, a zonal Isolation assembly positioned within the wellbore that includes one 
• or more primary soUd tubuiars, each primaiy solid tubular indudrng one or more 
external anniJiar seals, n perforated tubuiars positioned coupled to the primary solid 
tubuiars, and n-1 IntermecSate solid tubuiars coupled to and interieaved among the 

30 perforated tubuiars, each intemiedlate solid tubular including one or more external 
annular seals, and a shoe coupled to the zonal Isolation asserrdbiy, wherein at least one 
of the primary solid tubuiars, the perforated tubuiars, and the intenmedlate solid 
tubuiars are fonned by a radial expansion process performed within the wellbore. 
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A methCKi of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more primary sotid 
tubuiars within the wellbore» the primary solid tubulars traversing the first subterranean 
zone, positioning one or mona perforated tubulars within the wellbore, the perforated 
tubuiars traversing the second subterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, fliiidiciy coupling 
the perforated tubutars and the primary solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subtenanean zone within the 
wellborB external to tiie primary solid tubulars and perforated tubulars. 

A method of extracting materials from a producing subtarr^nean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primay solid tubulars within the wellbore. positioning one or 
more pwforated tubulars within the wellbore. the perfected tubulars traversing the 
producing subterranean zone, radiaHy expanding at least cuie of the primary solid 
tubulars and the perforated tubulars within the wellbore. fluididy coupling the primary 
solid tubulars with the casing, fluididy coupling the perforated tubulars with the primary 
solid tubulars, fluididy isolating the producing subterranean zone from at least one 
other subterranean rone within the wellbore, and fluididy coupling at least one of the 
perforated tubulars with the producing subterranean zone. In an exemplary 
embodinwnt, ttie method further indudes oontrdiably fluididy decoupling at least one 
of the perforated tubutars from at least one other of the perforated tubulars. 

An apparatus has also been described that indudes a subtenranean fonnation induding 
a weUbore, a zormi isolation assembly positioned within the wallbore that indudes n 
solid tubular members positioned within the w^lbore. each solid tubular member 
induding one or more external seals, and n-1 perforated tubular merr^ers positioned 
within the weUbore coupled to and Interieaved among the soHd tubular membefs, and a 
shoe positioned vi^in the weUbore coupled to the zonal isolation assembly. In an 
exemplary embodiment, the zonal isolatior) assembly further comprteas one or more 
valve members for controlling the flow of fluids between the solid tubular members and 
the perforated tubular members. In an exenplary embodiment, one or more of the 
solid tubular members indude one cm- more valve members for controlling the flow of 
fluids between the solid tubular members and the perforated tubular members. 
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A system for isolating a first subterranean zone from a second subterranean ^e in a 
wellbore has also been described that Includes means for positioning one or more 
primary solid tubulare wthrn the.welltore. the primary s&lid tubulars traversing the first 
5 subterranean zone, means for positioning one or more perforated tubulars within the 
welBx)re, the perforated tubulars traversing the second subterranean zone, means for 
fluididy coupling the perforated tubulars.and the primary solid tubuteirs, and mearis for 
preventing the passage of fluids from the first subtenranean zone to the second 
subtenanean.zone within the wellbore external to the primary solid tubulars and the 
10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone In a wellbore. at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the wellbore, means for 

15 fluidlcly coupling the primary solid tubulars with the casing, means for posittontng one 
or more perforated tubulars within the weiibore, the perforated tubulars traversing the 
producing subterranean zone, means for fluididy coupling the perforated tubulars with 
the primary solid tubulars, means for fluididy isolating the produdng subterranean zone 
from at least one other subterranean zone within the wellbore, and means for fluididy 

20 coupling at least one of the perforated tubulars with the producing subterranean zone. 
In an exemplary emtiodiment, the system further indudes means for oontrotlably 
fluididy decoupling at least one of the perforated tubulars from at least one other of the 
peifbrated tubulars. 

25 A system for isolating a first subterranean zone from a second subtemanean zone in a 
wellbore has also beeti described that Indudes means for positioning one or more 
prirhary solid tubidara wlttiin the wellbore, the primary solid tubulars traversing the first 
subterranean zone, means for positioning one or mora perforated tubulars within the 
wellbore. the perforated tiibulars traversing the second subterranean zone, means for 

30 radially expanding at least one of the primary soTid tubulars and perforated tubulars 
within the wellbore, means for fluididy coupling the perforated tubulars and the primary 
solid tubulars, and means for preventing the passage of fluids from the first 
subtenranean zone to the second subtenranean zone within the wellbore extenDal to the 
primary solid tubulars and perforated tubulars. 
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A system for extrading materials from a producing subterranean zone in a wellbore, at 
least a portion of tto wellboro including a casing, has also been described that includes 
means for positioning one or more primary solid tubuiars within the wellbore. means for 
positioning one or more perforated tubuiars within the wellbore, the perforated tubuiars 
traversing the produdng subtenanean zone, means for radially expanding at least of>e 
of ttie primary solid tubuiars and the perforated tubuiars within the wellbore. means for 
fiuidiciy coupling the primary solid tubuiars with the casing, means for fluididy ooupHng 
the perforated tubuiars with the solid tubuiars. means for fluldicty isolating the 
producing subterranean zone from at least one other subterranean zone within the 
wsilbore, and means for ffuididy coupling at least one of the perforated tubuiars with 
the produdng subterranean zone, in an exemplary embodiment, the system further 
indudes means for controllably fluididy decoupling at least one of the perforated 
tubuiars from at least one other of the perforated tubuiars. 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that indudes a tubular support member defining a first passage/a tubular 
expansion cone defining a second passage fluididy coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end^ a 
tubular liner coupled to and supported by the tapered end of the tubular expansion 
oorie. and a shoe defining a valveabie passage coupled to an end of the tubular liner, 
wherein the tubular liner indudes one or more expandable tubular members that each 
indiide a tubular body comprising an intermediate portion and first and second 
e)qpanded end portions coupled to opposing ends of the intennedlate portion, and a 
sealing member coupled to the exterior surface of the Intermediate portion, and one or 
more slotted tubular member? coupled to the expandable tubular members, wherein 
the inside diameters of the other tubular members are greater than or equal to the 
outside diameter of the tubutar expansion cone. In an exemplary embodiment, the wall 
thicknesses of the first and second expanded eiid portions are greater than the wall 
thiduiess of the intennediate portion. In an exemplary en^xxliment, each expandable 
tubular member further indudes a first tubular transHionary member coupled between 
the first expanded end portion and the interrmdiate portion, and a second tut>ular 
transltlonary member coupled between the second expanded end portion and the 
intennediate portion, wherein the angles pf indlnation of the first aind second tubular 
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transltionary members relative to the intemnecHate portion ranges from at)out 0 to 30 
degrees. In an exemplary emlKxJiment, the outside diameter of the intermediate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an exemplary embodlnf)ent» the burst 
strength of the first and second exparxled md portions te substantially equal tb the 
burst strength of the intermedteite tubular section. In an exemplary embodiment, the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior diameter of the intermediate portUn ranges firom about 100 to 120 percent In 
an exemplary embodiment, the relationship between the wan thicknesses ti. t^, and tmr 
of the first expanded end portion, the second expanded end portion, and the 
Intermediate portion, respertiveiy, of the expandable tubular members, the inside 
diameters D,, Dz and Dint of the first expanded end portion, the second expanded end 
fwrtlon, and the intemnediate portion, respecHvely, of the expandable tubular members, 
and the inside diameter Dwoiiboro of the welibore casing that the expandable tubular 
nr>ember will be inserted Into, and the outskle diameter Dcone of the expansion cone that 
will be used to radially expand the expandable tubular member within the weJIbore is 
given by the following expression: 

wherein t, = t2; and wherein Di - D2. In an exemplary embodiment, the tapered end of 
the tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle ol attadt of the adjacent disctete taperad 
sections increases In a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expar^ion cone. In an exemplary enAodiment, the 
tapered end of the tubular expansion cone Includes an paraboloid body. In an 
exemplary embodiment, the angle of attack of the outer surfece of the paraboloM body 
Increases in a continuous mariner from one end of the pariaboloM body to the opposite 
end of the parabcdoM body. In an exemplary embodiment, the tubular Hner comprises 
a pturaBty of expandable tubular members; and wherein the rther tubular members are 
interleaved among the expandable tubular members. 

A method of isolating subterrar^an zones traversal by a welibore has also been 
described that includes positioning a tubular liner within the welibore, and radially 
expanding one or more discrete porttons of the tubular liner Into engagement with the 
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WBllbore. [n an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded Into engagement with the weHbore. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
• an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by injecting a fluidic material into the tubular Bner, and wherein the remaining 
ones of the discrete portions of 0ie tubular liner are rad^lly expanded by puNing an 
expansion cone through the remaining ones of the discrete portions of the tubular Hner. 
In an exemplafy embodiment, the ti^MjIar liner comprises a plurBli^ of tubular 
mernbefs; and wherein one or mors of the tubular membere are radially expanded Into 
engagement with the weilbore and one or more of the tubular members are not radially 
expanded Into engagement with the weilbore. In an exemplary embodiment, the 
tubular members that are radially expanded Into engagement with the weilbore 
comprise a portion that is radially expanded into engagement wirfth the weObore and a 
portion that is not radially expanded into engagement with the weilbore. In an 
exeniplary embodiment, the tubular liner Includes one or more expandable tubular 
nwrnbers that each Include a tubular body comprising an. intermediate portion and flr^ 
and second expanded end portions coupled to opposing encte of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
portion, and one or more slotted tubular members coupled to the expandable tubular 
membere, wherein the inside diameters of the slotted tubular nwmbers are greater than 
or equal to the maximum inside diametere of the expandable tubular members. In an 
exemplary embodiment, the ftjbuiar lltier includes a plurality of expandable tubular 
members; and wherein the slotted tubular membere are interleaved, among the 
expandable tubular membere. 

A system for isolating subtenraneart sxies traversed by a weUbore has also been 
described that includes means for positioning a tubular liner within the weilbore, and 
means for radially expanding one or more discrete portions of the tubular, liner mto 
engagement with the weilbore. In an exemplary embodimertf, a plurality of discrete 
portions of the tubular liner are radially expanded Into, engagement .with the weHbore. 
In an exemplary embodiment, the remaining portions of the tubular Oner are not radially 
expanded in an exemplary embodiment, one discrete portion of the tubular liner is 
radially expanded by injecting a fluidic material into the tubular liner; and wherein the 
other discrete portions of the tubular liner are radially expanded by puUing an 



53 



expansion, cone through the other discrete portions of the tubular liner. In an 
exemplary embodiment, the tubular Finer Includes a plurality of tubular nnembers; and 
wherein one or more of the tubular members are radially expanded Into engagftment 
with the wellbore and one or more of the tubular members are not radially expanded 
5 into engagement with the wellbore. in an exemplary embodiment, the tubular nrterr^rs 
that are radially expanded into engagement with the wellbore include a portion that Is 
radially e)q>anded into mgagement with the wellbore and a portion that is not radially 
expanded into engagement with the weHbore. 

10 An appmtus for isolating subterranean zones has also been descrit>ed that includes a 
subterranean fonnatloh defining a borehole, and a tubular liner positioned in end 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, Oie tubular liner ts coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner is coupled to the borehole by 

15 a process that includes positioning the tutnilar liner within the borehole, and radially 
expanding one or mora discrete portions of the tubular liner into engagement wl^ the 
borehole. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, the remaining portions of Vhe tubular liner are rK)t radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner Is radlcdiy 
expanded by infecting a fluidic material into the tubular liner; and wherein the other 
discrele portions of the tubular liner are radially expanded by pulling an expansion cone 
through the dihm disoete portions of th^ tubular liner. In an exemplary embodiment, 
the tubular liner comprises a plurality of tubular members; and wherein one pr more of 

25 the tubular members are radially expanded Into engagement with the borehole and one 
or more of the tubular mennbers are not radially expanded into engagement with the 
borehole. In an exemplary embodiment, the tubidar members that are radially 
expamted into engagement with the borehole include a portion that is radially 
expanded Into engagement with ttie borehole and a portion that is not radially 

30 expanded into engagement with \he borehole. In an exemplary ennt)odiment, prior to 
the radial expansion the tubular liner Includes one or more expandable faJtHJtar 
nvembefB that each IrKiude a tubular t>ody comprising an intermediate portion and first 
and second expanded end (wrtions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
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portion, and one or more slotted tubular memt)erB coupled to the expandable tubular 
members, wherein the inside diametera of the slotted tubular members are greater than 
w equal to the maximum inside diameters of me expandable tubular members. In an 
exemplery embodinnent. the tubular rin«r Includes a plurality of expandable tubular 
members; and wherein the slotted tubular members are interleaved among the 
expandable tubular menrtbers. 

An apparatus has been described that includes a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular member including one or more 
. external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perfbreted tubular 
members for controlling the flow of fluidic materials through the perforated tubular 
members, one or m«re temperature sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 
perforated tubular nrtembere, one or nwe pressure sensors operably coupled to one or 
more of the perfbrated tubular membere for monitoring the operating pressure within 
the perforated tubular membere, and one or more flow sensors operably coupled to 
one or more <rf the perforated tubular membere for monitoring the operating flow rate 
within the perforated tubular membere, a shoe coupled to the zonal isolation assembly, 
and a oontroller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensore. and the flow sensore for monitoring the temperature, pressure 
and flow sensore and controlling the operation <rf the flow control valves. At least one 
of the solid tubular membere and the perforated tubular membere are formed by a 
radial expansion process perfomned vtrithin the wellbore. 

A method of Isolating a lirat subterranean zone from a second subterranean zone In a 
wellbore has also been described that Includes positioning one or more solid tubulare 
within the wellbore, the solid tubulars traveraing the first subterranean zorie, positioning 
one or more perforated tubulare within the wellbore, the perforated tubulare traversing 
the second subtenanaan zone, radially mpanding at leest one of the primary solid 
tubulare and perforated tubulare within the vvellbore, fluididy coupling the perfbrated 
tubulare and the solid tubulare, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulare and perforated tubulare, monitoring the operating temperatures. 
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pressures, and flow rates withh one or more of the peiforatsd tubulars, and controlling 
the flow of fluidic materials through the perforated tulMilars as a function of the 
nnonitorsd operating temperatures, pressures, and flow rates. 

5 A method of extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore induding a casing, has also t)een described that Includes 
positioning one or more solid tubulare within the wellbore, pMilianing one or more 
perfbreted tubulare within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

10 perforated tubulare within the welibore, fluWtdy coupling the solid tubulars with the 
casing, ftuididy coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore. fluidicly coupling at least one of the perforated tubulars with the 
producing subten^nean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and controUing the flow of 
fluidic materlais through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
titfHJiars virlthin the wellbore, the solid tubulare traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore. the 
perforated tubulare travereing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
25 means for fluldidy coupling ttte perforated tubulare and the soHd tubulars, means for 
preventing the passage of fluMs from the first subtenanean zone to the secmd 
subtenanean zone within the wellbore external to the. solid tubulars and peribrated 
tubulare, means for monitoring the operating temperatures, pressured, and flow rates 
within one or more of the perforated tubulare. and means for controOIng Uw flow of 
30 fluidic materials through the perforated tubulars as a funcHon of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a producing subten-anean zone in a wellbore. at 
least a portion of the wellbore Including a casing, has also been described that includes 
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means for positioning one or more soiU tubiHars within the vreBbore, means for 
positioning one or more perforated tubulars within the weilbore, the perforated tubulars 
traversing the producing sutitenanean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the weilbore. means for fluididy 
coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulare with the solid iubulare. means for fluididy isolating the produdng subtenanean 
zone from at least one other sublenanean zone within the weilbore. means for fluididy 
ooupHng at least one of the perforated tubulars with the piodudrig subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within orie 
or more of the perforated tubulars, and means for controlling the flow of fluldic 
materials through the perforated tubulare as a function of the monltoied operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that indudes a zonal Isolation assembly 
induding: one or more sofid tubular members, each soHd tubular member Induding one 
or more external seals, one or more perforated tubular membere each induding radiaf 
passages coupled to the sdid tubular members, and one or more solid tubular linere 
coupled to the interior surfaces of one or more of the perforated tubular membere for 
sealing at least some of the radial passages of the perforated tubular membere. and a 
shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
membere and the perforated tubular membere are fonned by a radial expansion 
process performed within the weUbore, and the sdid tubular linere are formed by a 
radial expansion process perfonned withm the weilbore. 

A method of Isolating a firet subterranean zone from a second subterranean zone In a 
weilbore has also been described thai indudes positioning one or more soHd tubulars 
within the weilbore. the solid tubulare travereing the first subterranean zone, positioning . 
one or more perforated tubulare eadi induding one or more radial passages within the 
weilbore. the perforated tubulare travereing the second subterranean zone, radially 
expanding at least one of the sdid tubulare and perforated tubulars within the wellbore. 
fluididy coupling the perforated tubulare and the primary solid tubulare. preventing the 
passage of fluids from the firet subterranean zone to the second subterranean zone 
within the weilbore external to the primary sdid tubulare and perforated tubulare. 
posltipning one or more solid tubular linere within the Interior of one or more of the 
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perforated tubulars, and radially exparuJing and plastically deformir^ the soBd tubular 
liners within the interior of one or more of the perforated tubulars to flutdidy seal at 
least some of the radial passages of the perforated tubulars. 



5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore Including a casing, has also been described that Includes 
positioning one or more solid tubulars within the welibore, positioning one or more 
perforated tubulars each Including one or more radial passages within the wellbore, the 
perforated tijbulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars. fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore. fluidicly coupling at least one of the 
perforated tubulars with , the producing subterranean zone, positioning one or more 

15 solid tubular liners within the interior of one or more of the perforated tubulars. and 
radially expanding and plastically deforming the solid tubular liners within the interior of 
one or wore of the perforated tubulars to fluidicly seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isolating a first subtenranean zone from a second subterranean zone In a 
wellbore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean, zone, 
means for positioning one or more, perforated tububrs each Including one or more 
radial passages vinthin the wellbore. the perforated tubulars traversing the second 

25 , subterraneari zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. means for fluididy coupling the perforated 
tubulars and the solid tubulars. means for preventing the passage of fluids from the first 
subtenranean zone to the second subterranean zone within the wellbora extemal to the 
primary solid tubulars and perforated tubulars, means for positioning one or more solid 

30 tubular liners within the interior of one or more of the perforated tubulars. and means 
for radially expanding and plasticalty defomning the solid tubular liners within the interior 
of one or nr)ore of the perforated tubulars to fluidicly seal at least some of the radial 
passages of the perforated tubulars. 
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According to anotter aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbbre; at ieast a portion of the wellbore 
including a casing, has also been described that Includes means for positioning one or 
mom solM tubulars withtoi the w^lbore, means for positioning one or more perforated 
5 tubulars each including one or more radial passages wKhln the wellbore, the perforated 
tubulars traversing the producing subterranean mne» means for radially expanding at 
least one of the sdid tubulars and the perforated tubulars within the wellbore. means 
for fiuidiciy coupling the sdid tubulars with the casing, means for flutdicfy coupling the 
perforated tubulars with the soTid tubulare, rraans for fluididy isolating the producing 

10. subtenanean zone from at ieast one other subtenanean zone within the wellbore. 
means for fiuidiciy coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or more solid tubular liners within the 
intertor of one or more of the perforated tubulars, and means for radially expanding and 
plastically defomiing the solid tubular liners within the Interior of one or nf>ore of the 

15 perforated tubulare to fluididy seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that Includes a zonal isolation assembly 
including: one or nrtore solid tubular members, each sdid tubular member including one 
20 or more extemal seals, one or more perforated tubular membere each including radial 
passages coupled to the solid tubular membere. and a sealing material ooupled to at 
least some of the perforated tubular mennbers for sealing at least some of the radial 
passages of the perforated tubular membere, and a shoe coupled to the zonal (section 
assembly. 

25 

A method of isolating a firat subteirranean zone from a second subterranean zone in a 
wellbore has also t>een described that includes positioning one or more solid tubulare 
vi^thln the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
« one or more perforated tubulare each including one or nrK>re radtal passage within the 
30 wellbore, the perforated tubulare traversing the second subterranean zone, radtelly 
expanding ait least one of the solid tubulare and perfc^ated tubulare within the wetlbore, 
fluididy coupling the perforated tubulare and the primary solid tubulare, preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 
within the wellborB exfennal to the primary solid tubutere and perforated tubulare. 
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sealing off an annular region within at least one of the perforated tubutars, and injecting 
a hardenat>le Huidic sealing material Into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting n^teriab from a produdr^ subtenranean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubidars within the wellbore, positioning one or more 
perforated tubulars each indudinjg one or mora radial passages within the wellbore, the 
perforated tubulars traversing the producing subtenranean zone, radially expanding at 

10 least one of the solid tubulars and ttie perforated tubulars within the wellbore, fluidicly 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the producing subterranean zone from at least 
one other subterrariean zone within the wellbore, fluidicly coupling at least one of the 
perforated tutHJiars with the producing subterranean zone, sealing off an annular region 

15 within at least one of the perforated tubulars, and ir^ecting a hardenable fluldic sealing 
material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages dl the perforated tubulars, 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that Includes means for positioning one or rpore solid 
tubulars within Vhe wellbore, the sollcl tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each indudiiig one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
25 . perforated tubulars within the wellbore, means for fluidicly boupGng the perforated 
tubulars and the solid tubulars. means for preventing the passage of fluids from the finst 
subtenanean zone to the second subtenanean zone within the wellbore external to the 
primary solid hibulars and perforated tubulars, means fbr sealing off an annular region 
within at least one of the perforated tubulars, and means for injeding a hardenable 
30 fluldic sealing material into ttw sealed annular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a producing subtenranean zone in a welltx^re, at 
least a portion of the wellbore induding a casing, has also been described that indudes 
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means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within tte wallbore, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
5 the perforated Uibulars within the wellbore, means for fluididy coupling the solid 
tubulars with the casing, meahs for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the produdng subtenranean zone from at 
least one other subterranean zone witMn the wellbore^ means fbr fluididy coupling at 
least one of the perforated tubulars with the producing subterranean zone, means fbr 
10 sealing off an annular region within at lea$t one of the perforated tubuiars, and means 
for injeding a harder^able fluidic sealing nriaterial into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been described that indudes a zonal isolation assembly 
positicned within a wellbore that traverses a subterranean fonmatibn induding: one or 
more solid tubular members, each solid tubular member Induding one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are fonmed by a radial expansion 
process perfonned within tKe weUborep and at least one of the perforated tubular 
members are radially expanded Into htimate contact with the subterranean formation. 
In an exemplary embodiment, the perforated tubular members that are radial^ 
expmded into intimate contad with the subterrar^an fomnation compress the 

25 subtenanean tomnation. 

A method of isolating a first subtenanean zone from a second subterranean zone in a 
weiiDore has also been described that includes positioning onis or more solid tubulars 
within the welflbore, the solid tubulars traversing the first subterranean zone, positioning 
30 one or more perforated tubulars within the wellbore each induding one or more radial 
passages, the perforated tubulara traversing the second subten-anean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore. radially expanding at least one of the perforated tubulars into intimate contad 
with the second subterranean zone, fluididy coupling the perforated tubulara and the 
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solid tubutars, and preventing the passage of fluids from the first subterranean zone to 
lha seoond subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an ewmpldry emtxxiinient, the perforated tubulars that are 
redialiy expanded into intimate contact with the second subterranean zone oompress 
5 the second subtenmean zone. In an exemplary embodiment, the method further 
includes >dbrating the second subtemanean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodiment, the 
method further includes vibrating the second subten^nean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
10 • with the second subterahean zone. In an exemplary embodiment, the method further 
Includes applying an impulsive load to the perforated tubulars that are radially 
expanded Into intimate contact with the second subtenBnean zone to increase the rete 
of recovery of hydrocart)ons from the second subterranean zone. 

15 A rrothod d extracting materials from a producing subterranean zone in a wellb(xe. at 
least a portion of the wellbore including a casing, has also been described that includes 
ppsitionOTg one or more solid tubulars within the wellbore. positioning one or more 
perforated tubulare within the wellbore each including one or more redial passages, the 
perfmted tubulare travereing the productrtg subterranean zone, redtally expanding at 

20 least one of the solid tubulare and the perforated tubulars within the wellbore. radially 
expanding at least one of the perforated tubulars Into^ intimate contact with the 
producing subterranean zone, fluidicly coupling the solid tubulare with the casing, 
fluldldy coupling the perfbrated tubulare with the solid tubulars, fluidicly Isolating the 
prodidng subterranean zone from at least one other subterranean zone within the 

25 wellbore, and fluidicly coupling at least one of the perforated . tubulare with the 
produdng subtenanean zone, In an exemplaiy embodiment, the perfbrated tubulare 
that are radWIy expanded into Intimate contact with the producing subterranean zone 
compress the producing subterranean zone. In aii exemplary embodiment, the method 
furtha* includes vibrating the producing subterranean zone to increase the rate of 

30 recovery of hydrocarbor^ frofn the prcxiudng isubten^nean zone. In an exemplary 
embodiment, the mettxxi further iru^ludes vibratirig the producing subterranean zone to 
dean the radial passages of the perforated tubulare that are radially expanded Into 
intimate oontad with the produdng subterranean zone. In an exemplary embodiment, 
the method ftirther indudes applying an impulsive load to the perforated tubulare that 
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are radially expanded Into intimate contact with the producing subterranean zone to 
increase the rate of recovery of liydrocsrtKms from the producing subterranean zone. 

A system for isolating a first subterranean zone from a second subterranean zone In a 
5 weHbore has also been described that includes means ior positioning one or rnore solid 
tubulars within the wetlbore, th6 solid bJbulars traversing the first subtenanean zone, 
mear^ for positioning one or more perforated tutnitars within the weilbore each 
including one or more radial passages, the perforated tubulars traversing the'second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 

1 0 perforated tubulars within the weilbore^ means for radially expanding at least one <rf the 
perforated tubulars into intimate contact with the second subtenanean zone, means for 
fiuididy coupling the perforated tubulars and the solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wejibore external to the solid tubulars and perforated 

15 tubulars. In an exemplary embodiment, the means for radially expanding at least one 
of the perforated tubulars into Intimate contact with ihe second subterranean zone 
comprises means for compressing the second subterranean zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocartx^ns from the second subterranean 

20 zone. In an exemplary embodiment, the system further includes means for vibrating 
the second subterranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded into Intimate contact with the second subterranean zone. In 
an emmpbry enrixxtiment, the system further includes weans for applying an 
impulsh/e load to the perforated tubulars that are radially expanded into intimate 

25 contact with the second subtemanean zone to increase the rate of recovery of 
hydrocartxms from the second subterranean zone. 

A system for extracting materials from a producing sid)tenranean zone in a weilbore, at 
least a portion of the wellt)ora including a casing, has also baen described that includes 
30 means for positioning one or more solid tubulars within the weilbore, means for 
positioning one or more perforated tubulars within the weilbore each including one or 
more radial c^^enings, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubutare within the weilbore, means for radially expanding at least one of the perforated 
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tubulars into intimate contact with the produdng subterranean zone, means for fluidicly 
ooupOng the sotid tubulars wtth the casing, means for fluididy coupHrtg the perforated 
tubulars wHh the solid tubulars, means for ftuididy isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore, and means for 

5 .fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone. In an exemplary embodiment, the means for radially expanding at 
least one of the perforated tubulars Into intimate contact with the produdng 
subterranean zone comprises means for compressing the produdng subterranean 
zone. In an exemplary embodintent, the system further indudes means for vibrating 

10 the producing subteranean zone to increase the rate of recovery of hydrocartx)ns from 
the produdng subterranean zone. In an exemplary embodiment, the system further 
bndudes means for vibrating the produdng subtemsmean zon^ to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
with the produdng subtenranean zone. In an exemplary embodiment, the system 

15 further indudes means for applying arv Impulsive load to the perforated tubulars that 
are radially expanded into Intimate oontisMt with the produdng subtenranean zone to 
increase the rate of recovery of hydrocarbons from the produdng subterranean zone. 

An apparatus has also been described that Indudes a zmal isolation assembly 
20 positioned wittiin a wellbore that traverses a subterrariean fomiatton and indudes a 
perforated wellbore casing, Indudtng: one or more solid tubular members, each solid 
tubiilar mmtter Induding one or more exiemal seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isdation assembly. At least one of the solid tubular members and the perforated 
25 tubular merribers are formed by a radial, expansion process perfomrted within Uie 
wellbCTB, and at least one of the perforated tubular members are radially expanded into 
intimate oontad wtth ttie perforated wellbore casing. In an exemplary embodiment, the 
. p^forated tubular members that are radially expanded into intimate contact with the 
perforated casing compress the subterranean fonmation. 

30 

A mettKxi of isolating a first subten^nean zone from a second subterranean zone in a 
welB)ors that Includes a perforated casing tt^at traverses the second subterranean 
zone, has also been described that Indudes positioning one or more solid tubulars 
witNn thB wellbore, the solid tubutars traversing the first subterranean zone, positioning 
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one or more perforated tubulars within the weltt)ore each Including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone« radially 
expanding at teast one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tidnjlars into intimate contact 
5 with the perforated casing, fiuidicly coupling the perforated tubulars and the solid 
tubulars. and preventing the passage of fluids from the first suUenanean zone to the 
second subterranean zone within the weHbore extemal to the solid tubulars and 
perforated tubulars. In an exemplary embodinrvent, the perforated tubulars that are 
radially expanded into intimate contact v^th the perforated casing oott^mbss the second 

10 subterranean 2X>ne. In an exemplary embodiment, the method further includes 
vibrating the second subtenranean ;^ne to incrlease the rate of recovery of 
hydrocarbons from the second subtenranean zone. In an exentplary embodiment, the 
method further includes vibrating the second subterranean zone to clean the radial 
passages of the perforated tubulars that are radially expanded Into Intinr^te contact 

15 with the perforated casing. In an exemplary embodiment, the nrtethod further includes 
applying an Impulstve load to tto perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocart)ons from the second subterranean zone. 

20 A method of extracting materials from a producing subtenranean zone in a wellbore, at 
least a portion of Ihe weliborte Including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes positioning 
one or more solid tutHJIars within the wellbore, posltlonlrig one or more perforated 
tubulars within the wellbore each including one or more radial passages, the perforated 

25 tubulare travereing the producing subterranean zone, radially expanding at least one of 
the solid tubulare and the perforated tubulars within the wellbore, radially expanding at 
least one of the perforated tubulare into Intimate contact with the perforated casing, 
fluidldy coupling the solid tubulare with the casing, fluididy coupling the perforated 
tubulare with the solid tubulare, fiuidicly isolating the producing subterranean zone from 

30 at least one other subten^nean zone within the wellbore, and fluididy coupling at least 
one of the perforated tubulare with the produdng subtenanean zone* In an exemplary 
embodiment, the perforated tubulare that are radially expanded into intimate contact 
with the perforated casing compress the produdng subterranean zone. In an 
exemplary embodiment, the method further Indudes vibrating the produdng 
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subterranean zone to increase the rate of reoovery of hydrDcartx)ns from the producing 
subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the producing subterranean zone to dean the radial passages of tlie 
perforated tubulars that are radially expanded into Intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method further includes applying an 
impulsive load to the perforated tubulars that are radially expanded into Intimate 
contact with the perforated tubutars to increase the rate of recovery of hydrocarbons 
from the producing subterranean zohe. . 

10 ; A system for isolating a fjrst subterrar^ean zone from a second subtenanean zone in a 
wellbore that includes a perforated casirig that traverses the second subtenanean 
zone, has also been described that includes means for positioning one or more solid 
tubulars within the welibcre, the solid tutnjiars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 

IS IrKiuding orte or more radial passages, the perforate^ tubulars traversing the second . 
subterranean zone^ means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into Intimate contact with the perforated casing* means; for fluidiciy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subtenanean zone to the second subtenranean zone 
within the wellbore external to the solid tubulan» and perforated tubulars. In an 
exemplary embodiment the means for radially expanding at least one of the perforated 
tubulars Into intimate contact with the perforated casing connprises means for 
compressing the second subterranean zone. In an exemplary embodiment the system 

25 further indudes means for vibrating the second subterranean zone to increase the rate 
of reoovery of hydrocart)or» from the second subtenranean zone. In an exemplary 
embodiment, the system further Indudes means for vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
Into intirhate oontact with the perforated casing. In an exemplary embodiment, the 

30 system further indudes means for applying an impulsive load to the perforated tubulars 
that are radially exparuled into intimate contad with the perforated casing to increase 
the rate of recovery of hydrocarbons from the second subtenranean zone. 
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A system for extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that irKiudes means for 
positioning one or more solid tubulars within the wellbors. means for positioning one or 
5 nrKKe perforated tubulars within the wellbora each including one or more radicd 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radially expanding at least one <rf the solid tubulars qx\6 the perforated tubulars 
within the wellbore, means for radially expanding at feast one of the perforated tutxjiars 
into intimate contact with the perforated casing, means for fluidicly coupljng the solid 

10 tubulars with the casing, rheans for fluldicty coupling the perforated tubulars with the 
solid tubulars, means for fluidicly isolating the producing subterranean zone from at 
least one other subterranean zone within the wellbore, and means for fluidicly coupling 
at least one of the perforated tubulars with the producing subterranean zone. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 

15 tubulars into intimate contact with the perforated casing comprises means for 
compressing the producing subterranean zone. In an exemplary embodiment, the 
further Includes means for vibraflng the producing subtenBnean zone to irtcrease the 
rate of recovery of hydrocarbor^ from the producing subterranean zone. In an 
exemplary embodiment, the system further includes means for vibrating the producing 

20 subterranean zone to . dean the radial passages .crf the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. In an exemplary 
embodiment, the system further includes means for applying an Impulshre load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
casing to Increase Ihe rate of recovery of hydrocarbons from the producing 

25 subterranean zone. 

An apparatus has also been described that includes a zonal Isolation assembly 
induding: one or more sdid tubular members, each soHd tubular member including one 
or more external seals, one or wore perforated tutHilar memt>ers each induding radial 
30 passages coupled to the solid tubular members, and one or more perforated tubular 
liners each induding one or more radial passages coupled to the interior surfaces of 
one or more of the perforated bJbular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular memt)ers and the perforated 
tubular members are formed by a radial expansion process performed within the 
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wellbore, and the perforated tubular liners are fbnned by a radial expansion process 
performed within the welibore. 

A method of isolating a first subterranean zone from a second subtenanean zone In a 
5 welltiore haa also been described that includes positjoning one or mora solid tubulars 
within the welibore, the solid tubulars traversing the first subterranean zone, positiontng 
one or more perforated tubulars each Including one or more radial passages wiUiln the 
welibore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore, 
10 flutdidy coupling the perforated tubulars and the primary solid tubulars, preventing tfie 
passage of fluids from the first subterranean zone to the second subtenranean zone 
within the welibore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the Interior of orm or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
1 S tubular liners within the interior of one or more of the perforated tubulars. 

A nwthod of extracting materiais from a producing subterranean zone in a weUbore, at 
least a portion of the welibore including a casing, has also been described that includes 
positioning one or more solid tubulars within the welibore. positioning one or more 

20 perforated tubulars each including one or more radial passages within the welibore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of Hie solid tubulars and the perforated titulars within the welibore, fluldidy 
coupling the sdid tubulars with the casing, fluldidy coupling the perforated tubulars 
with the soHd tubulars, fluMicly isolating the producing subterranean zone from at feast 

25 one other subterranean zor^ within the welibore, fluldidy coupling at least one of the 
perforated tubulars with the produdng subterranean rone, positioning one qr more 
perforated tubular liriers within the Interior of one or more of the perforated tubulars, 
and radially expanding and plasticaily defonning the perforated tubular finers within the 
interior of one or more of the perforated tubulars. 

30 

A system for isolating a first subtenanean zone from a second subterranean zone in a 
welibore has also been described that indudes means for positioning one or more solid 
tubulars within the welibore. the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each indudlng one or mbre 
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radial passages within the welibore, the perforated tubiilars traverslr^g the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
5 subterranean zone to the second subterranean zone within the wellbore extemai to the 
primary solid tubulars and peiforated tubulars. means for positioning one or more 
perforated tubular liners within the interic^ of one or more of the perforated tubulars, 
and means for radially expanding and plastically deforming the perforated tubular liners 
within the interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a producing subtenranean zone in a wellbore, at 
least a porUon of the wellbore including a casing, has also been described that indudes 
means for positioning one or more solid tubulars within the wellbore. nr^ns for 
positioning one or more perforated tubulars each including one or more radial. 

15 passages within the wellbore. ^e perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore. means for fluididy coupling the solid 
tubulars with the casing, means for fluidicly coupling the perforated tubulars with the 
solid tubulars, means for Ouidlciy isolating the producing subterranean zone from at 

20 least one other subtenanean zone withh the wellbore, meams for fluidicly coupling 
at least one of the perforated tubulars with the produdng subterranean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars. and means for radially expanding and plastically deforming the 
. perforated tubular liners within the interior of one or more of the perforated tubulars. 

25 

An apparatus has also been described that Includes a zonal isolation assembly 
including: one or more soHd tubular nrmmbers, each soDd tubular menr^r including one . 
or more external seals, two or more perforated tubular numbers each induding radial 
passages coupled to the solid tubular members, and one or more one-way valves ic^ 
30 . controllably fhiidtely coupling the perforated tubular nrmnbers, and a shoe coupled to 
the zonal isolation assembly. At least one of the solid tubular members and the 
perforated tubular members are formed by a radial expansion process performed within 
the wellbore. 
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A method of Isolating a first subterranean 2xine front a second subterranean zone 
having a plurality of producing zones in a wellbore has also been descnl)ed that 
includes positioning one or more solid tubulars within the wellbore, the soBd tubulars 
tfaversing the first subterranean zone, positioning two or nrK>re perforated tubulars each 
5 including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially exparKiing at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the vi^llbore extemal to the 
10 • primary solid tubulars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been deplete to one of tfie producing zones 
that has been depleted. 

A method of extracting materials from a wellbore having a plurality of producing 
15 subterranean zones, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellbore, 
positioning two or more perforated tubulars each including one or more radial passages 
withm the wellbore, the perforated tubulars traversing the producing subterraneian 
zones, radially expanding at least one of the solid tubulars and the perforated tubiiilars 
20 within the wellbore, fluidicly coupling the solid tubulars with the casing, fluididy coupling 
the perforated tubulars with the solid tubulars, fluidicly Isolating the produdng 
subterranean zone from at teast one other subterranean zone within the wellbore. 
fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, preventing fluids from passing from one. of the produdng zones 
25 that has not been depleted to one of the prqdudrig zones that has been depleted, 

A system for isolating a first subterranean zone from a second subterranean zone 
having a pluraiity of produdng zones in a wellbore has also t>een described that 
indudes means for positioning one or more sdid tubulars within the wellbore, the solid 
30 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages withfn the wellbore* the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the sdid tubulars and perforated tubulars within the wellbore, 
means for fluidicly coupling the perforated tubulars and the solid tubulars. means for 
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preventing the passage of fluids from the first subterranean zone to the second 
subfenanean zone within the wellbore external to the primary solid tubulars and 
perforated tutHJlars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for preventing fluids 
5 from passing from one of the producing zones that has not been depleted to one of the 
produdng zones ttiat has been depleted. 

A system for extracting materials from a plurality of producing subterranean zones In a 
wellbore, at least a portion of the wellbore including a casing, has also been described 

10 that includes means for positioning one or more solid tubulars within the wellbore. 
nieans for positioning one or nrtore perforated tubulars each Including dne or more 
radial passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the. wellbore, mear^ for fluidicly coupling the solid 

15 tubulars with the casing, means for fluidicly coupling the perfbrated tubulars with me 
solid tubulars, means for fluidicly isolating the producing subten^nean zone from at 
least one other subtenanean zone within the wellbore, means for fluidity coupling at 
least one of the perforated tubulars with the producing subterranean zone, means for 
positioning one or more perforated tubular Uners within the interior of one or more of 

20 the perfbrated tubulars, and means for preventing fluids from passing from one of the 
producing zones that has not been depleted to one of the producing zones that has 
been depleted. 

An apparatus for extracting geothermal energy from a subterranean fbnnation 
25 contdning a source of geothemnal energy has ctfso been described that Inductes a 
zonal isolation assembly positior^ed within the subterranean fonmation including: one or 
mors solid tubutar nr)embers. each solid tubular member including one or more external 
seals, one or more perforated tubular members each including radial passages coupled 
to the sond tubular merr^rs, and one or more perforated tubular liners each including 
30 one or wore radial passages coupled to the Interfor surfaces of one or more of the 
perforated tubular noembers, and a shoe coupled to the zonal isolation assembly. At 
least one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process performed within the wellbore. 
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A method of isolating a first subterranean zone from a second sutiterranean zone 
including a source of geothennai energy in a welibore lias also been described that 
includes positioning one or more solid tubulars within the welibore. the solid tubulars 
traversing the first subterranean zone, positioning, one or more perforated tubulars 
5 each including one or more radial passages within the welibore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the welibore, fluidicly coupling the perforated 
tubulars and the primary solid tubulars^ preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the welibore external to the 
10 primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the interior of one or. more of the perforated tubulars. and radially 
expanding and plastically deforming the perforated tubular liners within the interior of 
one or more of ttie perforated tubulars. 

15 A method of extracting geothermal energy from a subterranean geothermal zone In a 
welibore, at least a portion of the welibore Including a casing, has also been described 
ttat includes positioning one or more sdid tubulars within the welibore, positioning one 
or more perforated tubulars each including one or more radial passages within the 
weffixve, the perforated tubulars traversing the subterranean geothemnal zone, radtelly 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
weliborB, fluidicly coupling the solid tubulars v^h the casing, fluididy coupling the 
perforated tubulars with the solid tubulars, fluididy isdatlng the subterranean 
geothennal zone from at least one other subtennanean zone within the welibore, and 
fluidicly oouplbng at least one of the perforated tubulars with the subterranean 

25 geothermal zone. 

A system for Isolating a first subtenanean zone from a second geothermal 
subterianean zone In a weDbore has also been described that indudes means for 
positioning one or more solid tubulars within the welibore, the solid tubulars traversing 
30 the first subterranean zone, means for positioriing one or more perforated tubulars 
each induding one or more radial passages within the welibore, the perforated tubulars 
traversing the second geothemwil subterranean zone, means for radially expanding at 
least one of the solid tubulars and perforated tubulars within the welibore, means for 
fluididy coupling the perforated tubulars and the solid tubulars. and means for 
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preventing the passage of fluids ffom the first subterranean zone to the second 
geothermal sutytenranean zone within the weSfboie exiemat to the primary solid tubulars 
and perforated tuiuiiars. 

5 A system for extracting geothemnal energy from a subterranean geothemial zone in a 
welibore. at least a portion of the wellbore including a casing, has also been described 
that includes means for posiConing one or more solid tubulars wrttiin the wellbore, 
nieans for positioning one or more i:^rfbrated tubulars each including one or more 
radial passages within the wellbore, the perforated tubuiars traversing the subterranean 

10 geothemial zone, means for radially expanding at least one of the solid tubuiajs and 
the perforated tubulars within the wellbore, rmans for fluldlcty coupling the solid 
tubulars with the casing, means for fluldldy coupling the perforated tubulars with the 
solid tubulars, means for fluldldy isolating the subterranean geothennal zone from at 
least one other subtenranean zone within the weHbore, and means for fluldldy coupling 

1 5 at least one of the perforated tubulars v^th the subterranean geothennal zone. 

An apparatus has also been described that indiides a zonal isolation assembly 
including: one or nrx)re solid tubular members, each solid tubular member Induding one 
or more external seals, one or more perforated tirf^utar members each induding one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal isoblion assembly. At teast one of the solid tubular members and the perforated 
tubular nr>embers are formed by a radial expansion process performed within the 
weRbore. and the radial passage of at least one of the.peribrated tubular membere are 
cleaned by further radial expansion of the perforated tubular members within the 

25 wellbore. 

A mettiod of isolating a first subterrsman zone from a second subterranean zohe in a 
wellbore has also been described that indudes positioning one ior more, solid tubulars 
within the wellbore, the soBd tubulars traversing the first subtenranean zone, positioning 
30 one or more perforated tubulars within the wellbore each induding one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars wtthin the 
weflbore, fluldldy coupling the perforated tubulars and the sdkl tubulars. preventing the 
passage of fluids from the first subterranean zone to the second suirterrenean zone 
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within the weilbore exterral to the solid tubulars and perforated tubulars. and cleaning 
nnaterials from the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tibuiars within the weilbore. 

A niethod of extracting materials from a producing subterranean zone in a weilbore. at 
least a portion of the weilbore Including a casing, has also been described that includes 
positioning one or more solid tubulars within the weilbore, positioning one or more 
perforated tubulars within the weilbore each including one or more radial passages, the 
perforated tubulars Iravereing the producing subtenanean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the weilbore, fluididy 
ooupiing the solid tubulars with the casing, fluldicty coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the producing subterranean zone from at least 
one other subtenanean zone within the weilbore. fluidlcly coupling at least one <rf the 
perforated tubulars witti the produdng. subterranean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and cleaning miateriais from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the weilbore. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
weilbore has also been described that indudes means for positioning one or more sdid 
tubulars within the welibora, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the weilbore each 
induding one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the weilbore, means for fluididy coupling the perfbreted 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zonb within the wellboie external to the 
solid tubulars arKJ perforated tubulars, and means for deaning matertals from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
perforated tubulars within the weilbore. 

A system for extracting materials from a producing subterranean zone in a weilbore, at 
least a portion of the weilbore induding a casing, has also bej^n described that indudes 
nnear^ for positioning one or more solid tubulars within the weilbore, means for 
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positiohing one or more perforated tubutars within the wellbore each including one or 
more ra(fial passages/ the perforated tubulars traversing the produdng subterranean 
zone; means for radiaDy expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore/ means for fluididy couprmg the soOd tubulars with the 
5 casing, means for fluidtety oouplmg the . perforated tubulars with the soOd tubulars, 
means for fluUidy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore. means for flukSdy coupling at least one of the 
perforated tubulars with the producing subterranean zone, and means for cleaning 
materials from the radial passages of at least one of the perforated tubutars by further 
1 0 radial expansion of the perforated tubulars within the welibore. 

Although illustrative embodiments of the invention have been shown and described, a 
wide range of modification, changes and substitution is contemplated in the foregoing 
disclosure. In son^e instances, some features of the present invention may be 
15 employed without a corresponding use of the other features. Accordingly, it Is 
appropriate that the appended claims be construed broadly and in a manner consistent 
. with the scope of the invention. 
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CLAIMS 



1 . An apparatus, comprising: 

a zonal isolation assenibty oomprising: . 
5 one or more solid tubular members, each soKd fjubular member including one or 

more external seals; 

tm or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more one^y valves for oontrollably fluididy coupling the perforated 
10 tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fomrred by a radial expansion process perfomied virithin the wellbore. 

15 2. A method of Isolating a first subterranean zone from a second subterreneuan 
zone having a plurality of producing zones In a wellbore, comprising: 

positioning one or nrxro solid tubuiars within the wellbore, the solid lubulare 
traversing the first subterranean zone; 

positioning two or more perforated tubuiars each including one or more radial 
20 pass^es within the wellbore^ the perforated tubuiars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubuiars and perforated tubuiars 
wittiin the weIlt>ore; 

fluididy coupling the perforated tubuiars and the primary solid tubulare; 
25 preventing the passage of fluids from the first 8irt)terranean zone to the second 

subterranean zone within the wellbore exismai to the primary solid tubuiars and 
perforated tubuiars; and 

' preventing fluids from passing from one of tiie prpducmg zones that has not 
been depleted to one of the predudng zones that has been depleted. 

30 

3. A method of extracting materials from a weilbore having a plurality of produdng 
subterranean zones, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubuiars within ttie wellbore; 



positioning tm or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
8ut>terranean zones; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
5 within the wellbore; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluididy Isolating the pn^dudng subterranean zone from at least one other 
subterranean zone within the wellbore; 
10 fluidicty coupling at least one of the perforated tubulars with the prpdudng 

subtenanean zone; 

preventing fluids ftom passing from one of the producing zones that has not 
been depleted to one of the producing zones that has been depleted. 

15 4. A system for isolating a first Subtenanean zone from a second subtenanean 
zone having a plurality of producing zones in a wellbore, comprising: 

means for positior^g one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
20 more radial passages within wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially mpanding at least erne of the solid tubulars and perforated 
tubidars within the wellbors; 

means fbr fhjldlciy coupling the perforated tubulare and the soDd tubutars; 
25 means for preventing flie passage of fluids fronn the first sid)terranean zone to 

the second subtenanean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or mora of the perf(Kated tubulars; and 
30 means for preventing fluids fn>ni passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

5. A system for extracting materials from a plurality of producing subtenanean 
zones in a wellbore. at least a portion of the wellbore including a casing, comprising: 
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means for positioning one or more solid tubulars within the weilbore; 

means for posiliohing one or ntore perforated tubulars each inc^ding one or 
more radial passages within the weilbore, the perforated tubulars traversing the 
producing subterranean zones; 
5 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars wHNn the weilbore; 

means for fluidldy courting the solid tubulars with the casing; 

means for fluidtdy coupling the perforated tutHJiars with the solid tubulars; 

means for fluidicly isolating the produdng subterranean zone from at least one 
1 0 other subtenanean zone within the weilbore; • 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means far positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
15 means for preventing fluids from passlr^ from one of the producing zones that 

has not been depleted to one of the produdng zones that has t>een depleted. 
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• 1 . An apparatus, oompriaing: 

i 

a zonal isolation assembly comprising: 

one or more solid tubular memt>ers« each solid tubular member including one or 
S mora external seals; 

one or more perforated tubular members coupled to the solid tubular members; 
one or more flow control valves operably coupled to the perforated tubular members for 
controlling the flow of fluldic materials through the perforated tubular members; 

ona or more temperaturs sensors operably coupled to one or mors of the 
10 perforated tubular nnembers for monitoring the operating temperature within the 
perforated tubular members; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular memt>erB for monitcMing the operating pressure within the perforated 
tubular members; and 

15 one or more flow sensors operably coupled to one or more of the perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; and 
a controller operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the tempwature, 
pressure and flow sensors and controlling the operation of the flow control valves; 

wherain at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfbrnned within the weflbore. 

25 2. A mettiod of isolating a first subterranean zone from a second subterranean 
zone in a wdlt>ore» comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the wellbore, the perforated 
30 tubulars traversing the second subten^nean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

fluididy coupjing the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subtenanean zone to the second 
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subterranean zone within the wetilx)re external to the soiid tubulars and perforated 
tubulars; 

rnmitDring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 oontrolling the flow of fluidic materials through the perforated tubulars as a 

ftmcfon of the monitored operating temperatures, preset 

3. A method of extracting materials from a produdng subterranean zone in a 
wellbore, at least a portion of the wellbore Including a ca^ng, comprising; 

10 positioning one or more solid tubulars within the wellbore; 

. positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the producing subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
1 5 fluididy coupling the solid tubulars with the casing; 

fluidiciy coupling the perforated tubulars with the solid tubulars; 
fluMidy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluidiciy ooupBng at least one of the perforated tubulare with the producing 
20 subterranean zone; 

monitoring the opefB^ng temperatures, pressures, and flow rates within one or 
more of file perforated tubulars; and 

oontroHing the flow of fluidic materials through the perforated tubulare as a 
function of the monitored operating temperatures, pressures, and flow rates. 

25. 

4. A systm for isolatlr^ a first subterranean zone from a second subterranean 
zone! In a wellbore, comprising: 

means for positioning one or more solid tubulare within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
30 means for positioning one or more perforated tubulare within the wellbore. the 

perforated tubulars traversing the second subtenanean zone; 

means for radially expanding at least one of the solid tubulare and perforated 
tubulars within the wellbore; 

means for fluidiciy coupling the perforated tubulare and the solid tubulare; 
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means for preventing the passage of fluids from the first subterranean zone to 
the seoond subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars: 

means for monitoring the (grating temperatures, pressures, and flow rales 
5 within one or more of the perforated tubulars; and 

nr^ns for controlling the flow of fiuldic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pfessures, and flow rates. 

5. A system for extracting materials from a producing subtenanean zone in a 
10 wellbore, at least a portion of the wellbore indudfhg a casing, comprising; 

means for positioning one or more solid tubulars within the wdlbore; 

means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subtenranean zone; 

means for radially expanding at least one of the solid tubulars and the 
15 perforated 

tubulars within the wellbore; 

means for fluidicly coupling the solid tubulars with the casing; 

means for fluidiciy coupling the perforated tubulars with the solid tubulars; 

means for fluidicly isolating the producing subtenranean zone fran at least one 
20 other subterranean zone within the wellbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
produdng subterraneanzone; 

rraar^ for nxinitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulare; and * 
25 means for controlling the flow of fiuldic materials through the perforated tubulars 

as a function of the nwnitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubular membere, each solid tubular member Including one or 

more external seals; 

one or more perforated tubular members each induding radial passages 
coupled to the solid tubular members; and 

one or more solid tubular linere coupled to the interior surfaces of one or wors 



81 



of the perforated tubular members for sealing at least some elf ttie redial passages of 
the perforated tubular members; and 

a shoe couplied to the zonal isolation assembly; 

wherein at least one of the solid tubular members and ttie perforated tubular 
5 members are formed by a radial expansion process performed within the wellborB; and 
wherein the solid tubular liners are formed by a radiaf expansion process 
performed within the wellbpre. 

. 7. A method of isolating a first subterranean «>ne from a second subterranean 
10 zone in a wellbore, comprising: 

posttioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
15 subterranean zone; 

radially expanding at least one of the solid ftjbulars and perforated tubulars 
within the wellbore; 

fluididy coupling the pmforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subtenanean zone to the second 
20 subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tut>ulars; 

positioning orm or more solid tubular liners within the interior of one or more of 
the perforated tubulars; and 

radially expanding and plastically defonming the solid tubular liners within tfie 
25 intmor of one or more of the perfected tubulars to fluididy seal at least some of the 
racflal passages of the perforated tubulars. 

8. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portton of the wellbore indudihg a casing, comprising; 
30 positioning one or okmb soTid tubulars within the wellbore; 

positioning one or wore perforated tubulars each includir^ one or nrK)re radial 
passages within the weilt>ore. the perforated tubulars traversing the produdng 
subtenanean zone; 
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radially expanding at least one of the solid tubulars and the perforated tubulars 
within the welltore; 

fluMidy coupling the solid tubular with the casing; 

fluidicly coupling the perfonsiteid tubulars wHh the solid tubulars; 
5 fluldidy isolating the producing subterranean zone from at least one other 

subterranean »ne within the wellbore; 

fluMicly coupfing at least one of the perfmtcfd tubulars with the produdng 
subterranean zone; 

positioning one tx more solid tubular liners within the Interior of one or more of 
10 the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
interior one or more of the perforated tubulars to fluidicly seal at least some of the 
radial passages of the perforated tubulars* 

15 9. A system for isolating a first subterranean zone from a second subtenranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
20 more radial passages within the wellbore, the perfbiated tubulars traversing the second 
subterraneian zone; 

means for radially expanding at least dne of the sdid tubulars and perforated 
tubulars within the wellbore; 

means fiorfiuidlcly coupling the perforated tubulars and the solid tubulars; 
25 means for preventing the passage of fluids from the first subterranean zone to 

0ie second aubterranean zone within the wellbore external to the prirnary solid tubulars 
and perforated tubulars; 

means for positioning one or more solid tububr liners within the Interior of one 
or more of the perforated tubulars; and 
30 means for radiaily expanding and plastically deforming the solid tubular liners 

within the interior of one or more of the perforated tubulars to fluidicly seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subterranean zone In a 
weilt)ore, at least a portion of the wellboiB indudtng a casing, comprising; 

means for posltiming one or nnore solid tubulars withiri the wellbore; 

means for positionir^g one or more perforated tubulars each including one or 
5 more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fiuididy coupling the solid tubulars with the casing; 
10 means for fiuididy coupling the perforated tubulars with the solid tubulars; 

means for fiuididy isolating the produdng subterranean zone from at least one 
other subtemanean zone within the wellbore; 

means for fiuididy coupling at least one of the perforated tubulars with the 
produdng sut7terrar>ean zone; 
15 means for positioning one or more solid tubular liners within the interior of one 

or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fiuididy seal at least 
some of the radial passages of the |:>erforated tubulars, 

20 

11. An apparatus, comprising: 

a zonal Isolation assemt)ly comprising: 

one or more solid tubular members, each solid tubular member induding one or 
more external seals; 

25 one or more perforated tubular memt)ers each induding radial passages 

coupled to the solid tubular mjembers; and 

a seating nraterial coupled to at least some of the perforated tubular members . 
for sealing at least some of the radial passages of the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly. 

30 

12. A method of isolating a first subterranean zone from a second subterranean 
zope In a wellbore, comprising: 

positioning one or niore solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubuliars each indudihg one or more radial 
passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone: 

radially expanding at least one of the solid tubulars and perforated tubulars 
5 within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subtemanean zone to the second 
subten-anean zone within the weDbora external to the isrtmary solid, tubulars and 
perforated tubulars; 

1 0 sealing off an annular region within at least one of the perforated tubulars; and 

injecting a hardenable fluidic sealing material Into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13. A method of extractihg matdrisds from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore Including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
25 fluMidy isdating the producing subterrenean zone from at least one other 

subtmanean zone wltliin the wellbore; 

fluididy coupling at least one d the .perforated tubulars with the prddudng 
subterranean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 injecting a hardenable fkildic sealing material into the sealed annular regions of 

the perforated tubulars to seal off at least some d the radial passages d the perforated 
tubulars. 
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14. A system for isolating a first sutrterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
5 means for positioning one or rnoie perforated tubulars each including one or 

more radial passages within the weiftxro. the perforated tubiilars traversir^ the second 
wbtenanean zone.; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 
10 means for fluidlcly coupHng the perforated tubulars and the solid ttjrit)ulars; 

means for preventing the passage of fluids from the first subtenranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annuiar region within at least one of the perforated 
15 tubulars; and 

means for injecting a hardenabie fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 IS. A system for extracting materials from a producing subtenranean zone In a 
wellbore, at least a portion of the wdltbors including a casing, corr^xlsing; 
means for positioning one or mors solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the 
2S producing subterranean zone; 

means for radially expanding at least one of the soBd tubulars and the 
perforated tubulars wttMn the wellbore; 

means for fluididy coupling the solid tubidars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulars; 
30 means for fluididy isolating the produdng subterranean zone from at least one 

othm^ subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 
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means for sealing off an annular region within at least one of the perforated 
' tubutars; and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least sonne of the radial passages of the 
5 perforated tubulars. 

16. ^ apparatus, oomprising: 

a zonal isolation assembly positioned within a wellbm that traverses a 
subtsnanean fbnnation, oomprfsing: 
10 one or more solid tubular members, each solid tubular member including one or 

more external seals; 

one or mora perforated tubular members coupled to the solid tubular members; 
and ' 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one cX the solid tiibular members and the perforated tubular 

nf)embers are formed by a radial expansion process perfonned within the weHbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the subterranean fcmnation. 

20 17. The apparatus of claim 16, wherein the perforated tubular members that are 
radially expanded Into intimate contact with the subterranean fomnation compress the 
subterranewi fonnation. 

18. A method of teolating a first subterranean zone from a second subterranean 
25 zone In a wellbore, comprising: 

posiHming one or more solid tubulars within the wellbore, the solid tubulars 
* traversing the first subtidrranean zone; 

positioning one or more perforated tubulars within the wellbore each Including 
one or mors radial passages, the perforated tubulars traversing the second 
% subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

radiaify expanding at least one of the perforated tubulars into Intimate contact 
with the second subterranean zone; 
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flirididy ooupling the perforated Uibuiars and the solid tubulars; and 

preventing the passage of fluids firom the first subterranean zone to the second 

subterranean zone within the wellbore external to the solid tubulars and perforated 

tubulars. 

5 

19. The method of claim 18, v^ierein the perforated tubulars that are radially 
expanded into intinrate contact with the second subterranean zone compress the 
second subterranean zone. 

10 20. The method of dalm 18, fiAther comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subtenanean 
zone, 

21. The method of claim 18, further comprising vibrating the second subterranean 
15 zone to clean tiie radial passages of the perforated tubulars that are radially expanded 

into intimate cmtact the second subterranean zone. 

22. The method of claim 18, further comprising applying an impulsive load to the 
perforated tubulars that are radiaily expanded into intimate contact with the second 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

23. A fTOthod of extracting maleriate from a producing subtenranean zone in a 
wellbore, at least a portion of the weflbore including a casing, comprising; 

25 positioning one or more solid tubulans within the wellbore; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the prt)ducing 
subtenranean zone; 

radially expandir^g at least one of the solid tubulars and the perforated tubulars 
30 within the wellbore; 

radially expanding at least one of the perforated tubulars Into Intimate contact 
with the producing subterranean zone; 

fluidiciy coupling the solid tubulars with the. casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
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fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbora; and 

fluMldy ooupling at least one of the perforated tubulars with the produdng 
subterranean zone. 

5 

24. The method of daim 23, wherein the perforated tubulars that are radially 
expanded into intimate contact with the produdng subterranean zone compress the 
producing subterranean zone. 

10 25. The method of daim 23, further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

26. The method of daim 23, further comprising vibrating the produdng ' 
IS subtenanean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate contact with the produdng subterranean zone. 

27. The method of daim 23. further ccmprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contad with the produdng 

20 subtenanean zone to increase the rate of recovery of hydrcxsarbons from the produdng 
subterranean zone. 

28. A systeni for isolating a first subterranean zone firom a second subterranean 
zone In a weObore. comprising: 

25 means for positioning one or more solid tubulars within the weUbore, the solid 

tubidars traveraing the first subterranean zone; 

means for positioning one or more perforated tutxilare within the weUtxm each 
induding one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

30 means for radially expanding at least one of the solid tubulare and perforated 

tubulars within the weilbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with tt^ second subterranean zone; 

means for fluididy coupling the perforated tubulars and the solid tubulara; and 
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means for preventing the passage of fluids from the first subterranean zone to 
, the second sut>terraneah zone within the weiltxm external to the solid tutnilars and 
perforated tubulars. 

5 29. The system of daim 28, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
comprises means for compressing the second subterranean zone. 

30. The system of daim 28, further comprising means for vibrating the second 
10 subterranean zora to increase the rate of recovery of hydrocarbons from the second 

subterranean zone. 

31. The system of daim 28, further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 

1 S radially expanded into intimate contad with .the second subterranean zone. 

3Z The system of claim 28, further comprising means for applying an Impulsive 
load to the perforated tubulars that are radially expanded into intimate contad with the 
second subterranean zone to increase the rate of recovery of hydrocartons from the 
20 second subterranean zone. 

^. A system for extracting materials from a produdng subtenranean zone in a 
wellbore, at least a portion of the weDbore Induding a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
25 means for positioning one or nK>re perforated tubulars within the wellbore each 

biduding one or more radial openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
30 means for r^iatly expandirtg at least one of the perforated tubulars into intimate 

contad with the produdr)g subterranean zone; 

means for fluididy coupling the solid tubulars with the cafsing; 

means for fluididy coupling the perforated tubuiars with the solid tubulars; 

means for fluididy bolatlng the produdng subterranean zone from at least brie 
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other subterranean zone within the wellbore; and 

means for fiuididy. coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

5 34. The system of claim 33, wherein the means* for radially expanding at least one 
of Hie perforated tubulars into intimate contact with the producing subtenanean zone 
comprises means for compressing the producing subterranean zone. 

35. The system of daim 33, further comprising means for vibrating the producing 
10 subterranean zone to increase the rate of recovery of hydrocartx)ns from the producing 

subterranean zone. 

36. The system of dalm 33, further comprfeing means for vibrating the produdng 
subtenranean zone to dean the radial passages of the perforated tubulars that are 

1 5 radially expanded into Intimate contact with the produdr>g subtenanean zone. 

37. The system of daim 33. further comprising means for applying an impulsive 
load to the perforated tubuiara that are radially expanded Into intimate contact with the 
produdng subterranean zone to Increase Vt\e rata of recovery of hydrocarbons from the 

20 producing subterranean zorie. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation and indqdes a perforated weliliore casing, comprising: 
25 one or mora solid tubular memt^ers. each solid tubular member induding one or 

more external seals; 

one or more perforated tubular members coupled to the solid tubular nnembers; 

and 

a shoe coupled to the zonal Isolation assembly; 
30 wherein at least one d the solid tubular members and the perforated ti^lar 

members are formed by a radial expansion process perfonned within the wellbore; and 

wherein at least one of the perforated tubular n>enrd)era are radially expanded 
Into intimate contact with the perforated wellbore casing. 
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39. The apparatus of daim 38. wherein the perforated tubular members that are 
radially expanded Into intimate contact with the perforated casing compress the 
subterranean formation. 

5 40. A method of isolating a first subterranean zone from a smxmd subterranean 

zone in a wellbore that includes a perforated casing that traverses the second 

subtenBnean zone, comprisirig: 

positioning one or more solid tubulars vnVhin the wellbore, the solid tubulars 

traversing the first subterranean zone; 
10 positioning one or woie perforated tubulars within the wellbore each including 

one or more radial passages, the perforated tubulars traversing the second 

subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 
15 radially expanding at least one of the perforated tubulars into intimate contact 

with the perforated casing; 

fhiidicly coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulm and perforated 
20 tubulars, 

41. The method of daim 40, v^erein the perforated tubulars that are radtally 
expanded into intimate contact with the perforated casing compress the second 
subterranean zone. 

25 

42. The method of daim 40, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

30 43. The method of daim 40, furtl^r comprising vibrating the second subterranean 
zone to clean the radial passages of the perforated tubulars that are radially expanded 
into Intlrrwte contact with the perforated casing. 

44. The method of daim 40, further comprising applying an impulsive load to the 
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perforated tubulars that are radially expanded intb intimate contact with the perforated 
casffig to Increase the rate of lecovery of hydrocartx}ns from the second subtenBnean 
zone. 

5 45. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the weDbore including a casing and a perforated casing 
that traverses the prodi^ng subterranean zone, comprismg; 

positioning one or more solid tubulars within the weltbore; 
poslGoning one or more perforated tubulars within the weltbore each including 
10 one or nxire radial passage, the perforated tubulars traversing the producing 
subtenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding dt least me of the perforated tubulars Into intimate contact 
15 with the perforated casing; 

fluidldy ooupBng the solid tubulars with the casing; 
fluididy coupling the perforated tubulars the solid tubulars; 
fluididy isolating the produdng subterranean zone from at least one ottier 
subterrariean zone within the wellbore; and . 
20 fluididy coupling at least one of the perforated tubulars with the producing 

subtenanean toub. 

46. The method of daim 45, wherein the perforated tubulara that arp radially 
expanded into intlniate contact with the perforated casing compress the produdrig 

25 subtenanean zone. 

47. ' The method of * daim 45, further comprising vbrating the produdng 
sutyterraneah zone to increase the rate of recovery of hydrocartx>ns from the produdng 
sutiterranean zone. 

30 

48. The method of daim 45. further comprising vibrating the pi^udng 
subterranean zone to dean the radial passages of the perforate tubulars that are 
radiatty expanded into intimate corited with tlie perforated casing. 
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49. The method of daim 45, further comprising applying an impulsive load to the 
perforated tubutars that are radially expanded into intimate contact with the perforated 
tui>ulars to increase the rate of recovery of hydFOcart>ons from the producing 
subterranean zone. 

5 

50. A system for ^dating a first subterranean zone from a second subtenanean 
zone in a weilbore that includes a perforated casing that traverses the second 
subterranean zone, compiising: 

vneans for positioning one or more solid tubulars within the weilbore* the solid 
1 0 tubulars traversing the first subterranean zone; 

means for positioning one or more perfc^ated tubulars within the weilbore each 
including one or more radial passages^ the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
1 5 tubulars within the weilbore; 

means for radially expandir^ at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for flutdidy coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the first subterranean zone to 
20 the secorKl subtemanean zone within the weilbore external to the solid tubiiiars and 
perforated tutnilars. 

51 . The system of dalm 50, wherein the means for radblly expanding at least one 
of the perforated tubutars into intimate contact with the perforated casing comprises 

25 means for compressing the second subterranean zor>e. 

52. The system of claim 50. further comprising means for vibrating the second 
subt^tBnean zone to Increase the rate of recovery of hydrocarttons from the second 
subterranean zone. 

30 

53. The system of daim 50. further comprising rrieans fc^ vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contad with the perforated casing. 
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54. The system of daim 50, further comprising means for applying an impulsive 
load to the perforated tubulars that are radlaily expanded info intimate contact with the 
perforated casing to Increase the rate of recovery of hydrocart>ons from the second 
subterranean zone. 

5 

55. A system for extracting materials from a producing subten^anean zone in a 
weDbore, at least a portion of the weDbore including a casing and a perforated casing 
that traverses the producing subtenianean zone, comprising; 

nteans for positioning one or more solid tubulars within the wellbore; 
10 means for positioning one or more perforated tubulars within the wellbore each 

Including one or more radial openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the weiltx>re; 
1 5 means for radially expanding at least one of the perforated tubulars into Intimate 

contact with the perforated casing; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluidicly coupling ttie perforated tubulars with the solid tubulars; 

means for fluidicly isolating the producing subterranean zone from at least one 
.20 other subtenanean zone within the wellbore; and 

means for fluidicly coupling at least one of the perforated tubuiars with the 
produdng subtmranean zone. 

56. The systerh of daim 55, wherein the means for nEKllally expanding at least one 
25 of the perforated tubulars Into intinnate contact with the perforated casing comprtees 

means for compressing the producing subterranean zone. 

57. The system of daim 55. further comprising means for yibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 

30 subterranean zone. 

58. The system of claim 55, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 
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59. , The system of daim 55, further comprising means for applying an Impulsive 
toad to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocart>ons from the producing 

. 5 subtmanean zone. 

60. An apparatus, comprising: 

a zonal isolation assemt>iy comprising: 

one or more solid tubular memljers. each solid tubutar member including one or 
1 0 more external seals; 

one or wotb perforated tubular members each including radial passages 
coupled to the solid tubular memb»s; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
15 rnembers;and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the weilbore; and 
wherein the perfmited tubular liners are formed by a radial expanston process 
20 performed within the wellbore. 

61 . A method of isolating a first subtenanean zone from ai second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within, the weilbore, the solid tubulars 
25 traversing the first subterranean zone; 

positioning one or mcxre perforated tubulars each irtcluding one or more radial 
passages within the wellbore. the . perforated tubulars traversing the second 
subtenranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids frcnn the first subterranean zone to the second 
subterranean zone wUhin the wellbore external .to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the interior of one or 
nfK)r0 of the perforated tutHilars; and 

radially expanding and plasUcally defonming the perfarateid tubular liners wi^in 
the Interior of one or more of the pefforated tubulars. 

5 

62. A method of extracting materials from a producing subterrartean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more eoiki tubulars within the wellborn; 

positiontng one or more perforated tubulars each including one or more radial 
10 passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
. wfWn the wellbore; 

fluidldy coupling the solid tubulare with the casing; 
15 ' fluidldy coupling the perforated tubulars with the solid tubulars; 

fiuididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the welitx)re; 

fiuididy coupling et least one of the perforated tubulars with the producing 
subteiranean zone; 

20 positioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 

radially expanding and. plasUcally defomning the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

25 63. A system for Isolating a first subterranean zone from a second subterranean 
zone in a weilbore, oomprteing: 

means for posttbnli^ one or more sdid tubulars within the wellbore, the solid 
tubulars traversing the first subtenanean zone; 

means for positioning one or more perforated tubulars each including one or 
30 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expandinjg at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular Gners within the interior of 
5 one or mora of the perforated tubulars; and 

means for radially expanding and plastically deforming the perforated tubular 
Itners within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subten^nean zone in a 
10 wellbore, at least a portion of the wellbore including a casing, comprteing; 

means for positioning one or more sdid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subten^nean zone; 
IS means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 

means for fluldidy coupling the solid tubulars with the casing; 

means for fluldidy coupling the perforated tubulars with the solid tubulars; 

means for fluldidy isolating the produdng subterranean zone frorh at least one 
20 other subtenanean zone within the wellbore; 

means for fluidlcly coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for positioning one or rnore perforated tubular liners within the interior of 
one or more of the perforated tubuters; and 
25 means for radially expanding and plastically deforming the perforated tubular 

Knars within the interior of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or mora solid tubular members, each solid tubular member induding one or 

mors external seals; 

two or more perforated tubular ntembers each induding radial passages 
coupled to the solid tubular memt>ers; and 

one or nrtone one-way valves for controllably flukiidy coupling the perforated 
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tubular members; and > 

a shoe coupled to the »nal isolation assen^; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fomned by a radial expansion pirocess performed within the wellbore. 

5 

66. A method of isolating a first subterranean zone from a secorxl subterranean 
zone having a plurality of produdng zones in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subten^nean zone; 
10 positioning two or more perforated tubulars each induding one or itiore radial 

passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

1 5 fluidicly coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the produdng zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a wellbore having a plurality of produdng 
subterranean zones, at least a portton of the welibore induding a casing, comprising; 

positfoning one or more solid tubulars within the wellbore; 
25 positfoning two or niore perforated tubulars each induding one or more radial 

passages within the welibore* the perforated tubulars traversing the produdng 
subterranean zones; 

radially expanding at least one of the sdid tubulars and the perforated tubulars 
within the welfoore; 
30 flindidy coupling the sdid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluidicly coupling at least one of the perforated tutxilars with the produdng 



subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
.been depleted to one of the producing zones that has been depleted. 



5 68. A system for Isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, omiprising: 

means for positioning one or more solid tubulars within the weObdre. the solid 
tubulars traversing the first subterranean zone; 

nrwans for positi<^ing one or more perforated tubulars each including one or 
10 mora radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars wKhin the wellt)ore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
15 means for preventing the passage of fluids from the first subterranean zone to 

the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or nxxB of the perforated tubulars; and 
20 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing »nes that has been <jepleted. 

69. A system for extracting miaterials from a plurality of producing subtenranean 
zones In a wellbore^ at least a portion of the wellbore Including a casing* comprising; 
25 means for positioning one or nnore soTid tutMilars within the wenbors; 

means lor posltioriing one or nrK>re perforated tubulars each including one or 
mm radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones; 

means for radially expanding at least one of the solid tubulars and the 
30 perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluidicty coupling the perforated tubulars with the solid tubulars; 

means for fluidicly isolating the producing subterranean zone from at least one 
ottier subterranean zone within the wellbore; 



means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning pne or more perforated tubular liners within ttie interior of 
one or more of the perforated tubulars; and 
5 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zmss that has been depleted. 

70. An apparatus for extracting geothermal energy from a subterrartean formation 
containing a source of geothennai eneigy» comprising: 

10 a zonal isolation assembly positioned within the subterranean fonnation, 

oomprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

one or more perforated tubular members each including radial passages. 
1 5 coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal Isolaticxi assembly, 
20. wherein at least one of th& solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the weHbore* 

71. A method of Isolating a first subterranean zone from a second subtenahean 
zone including a source of geothermal energy In a wellbore. comprising: 

25 positioning one or rnore solid tubulars with*m the wellbore, the solid tubulars 

traversing the first subten^nean zone; 

positioning one or more perforated tubulars each Including one or more radial 
passages within the wallbore, the perforated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellt)ore; 

fluidicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellbore extenrial to the primary solid tubulars and 



perforated tubulars; and 

positioning one or more peffbrated tubular Ijners within the interior of or>e or 
niore of the perforated tubulars; and 

radi^y expanding and pls^cally defonming the perforated tubular liners within 
5 the interior of one or more of the perforated tubulars. 

72, A method of extracting geothemhal energy from a subterranean geothermal 
zone In a wellbore, at least a portion of the weltbofe including a casing, ocmprising; 

positioning one or mars solid tubulars v^min the wellbore; 
10 positioning one or nrote peif orated tubulars each Including one or more radial 

passages within the wellbore, the perforated tubulars traversing the subterranean 
geothermal zone; 

radially expanding at least one of the soiki tubulars and the perforated tubulars 
within the wellbore: 
1 5 fluidicly coupling the solid tubulars with the casing; 

flurdicly coupling the perfoiated tubulars with the solid tubulars; 
fluidicly isolating the subterranean geothemnal zone from at least one other 
subterranean zor>e within the wellbore; and 

fluidicly coupling at least one of the perforated tubulars with the subterranean 
20 geothermal zone. 

f 

73. A system for isolating a first subtenranean zone from a second geothemnal 
subtenranean zone in a welibpre, comprising: 

means for positionir^ one or rriore solid tubulars within the vyellbore, the solid 
25 tubulars traversing the first subterranean zone; 

means for positioning one or nxxe perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the second 
geothermal subtenanean zor>e; 

means for r^ially expanding at least one of the solid tubulars and perforated 
30 tutHJiars within the wellbore; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the first subterranean zone to 
the second geothermal subterranean zone within the wellbore external to the primary 
solid taibuters and perforated tubulars. 
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74. A. system for extracting geothermal energy from a subterranean geothermal 
zone in a weHbore, at teast a portion of the went)ore including a casing, oom|»1sing; 

5 rnearis for positioning one or mcKB solid tiAutars within the 

means for positioning one or nriore perforated tubulars eadi including one or 
niore radal passages within the wellbora^ the perforated tubulars traversing the 
subterranean geothennal zone; 

means for radially expanding at least one of the solid tubulars and the 
10 perforated tubulars within the wellbore; 

means for fluidicly coupling the solid tubulars with the casing; 
n^ans for fluidicly coupling the perforated tubulars with the sdid tubulars; 
means for fluidicly Isolating the subten^nean geothermal zone from at least one 
other subterranean zone within the weHt)ora; and 
15 means for fluidicly oouplirig at< least one of the perforated tubulars with the 

subterranean geothemial zone* 

75. An apparatus, comprising: 

a zonal tedation assembly comprising: 
20 one or more solid tut^ular merTA>ers, each solid tubular member including one or 

more external seals; 

one or more perforated tubular members each including one or nr^ore radial 
passages oouptod to the solid tubular members; and 

a shoe coupled to the zonal isolation assembly; 
25 wherein at least one pf the solid tubular members and the perforated tubular 

members are fomned by a radial expansion process performed within the weflbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular members within the 
wenbore. 

30 

76. A method of isolating a first subterranean zone firom a second subterranean 
zone in a welibore, comprising: 

positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars within the wallbore each including 
one or more radial pass^es. the perforated tubulars traversing the seoond 
subtenraneanzone; 

radially expandir^ at least one of the prinnary solid tubulars and perforated 
tubulars within the wellbore; 

Ruididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zor^e to the second 
subtenanean zone within the wellbore external to the solid tubulars and perforated 
tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

77. A method of extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore induding a casing, comprising; 

positioning one or more solid tubulars within Vhe wellbore; 

posiUonlhg one or more perforated tubulars within the wellbore each including 
one or more radbl passages, the perforated tubulars traversing the producing 
subtenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the casing; 

fluidicly oouplihg the perforated tubulars with the solid tubulars; 

fluididy isolating the producing subtenanean zone from at least one other 
subterranean zone ^hin the wellbore; 

fluididy coupling at least one tif the perforated tubulars with the producing 
subterranean zone; 

monitoring the operisting temperatures, pressures, and flow rates within one or 
more of Vne perfc^ated tubulars; and 

deaning materials from the radial passages of at least one of the perforated, 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

76. . A system for isolating a flrst subterranearv zone from a second subtenanean 
zone in a wellbore. comprising: 
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means for positioning one or more solid tubulars within the wellbore, the solid 
tubuiars traversing the first subtenanean zone; 

means for positioning one or more perforated tubuiars within the wailbore each ^ 
including one or mora radial passages, the perforated tubuiars traversing the second 
5 subterranean zone; 

means for radially expanding at least one of the solid tubuiars and perforated 
tubuiars within tt)e wellbore; 

means for fluidiciy coupling the perforated tubuiars and the soikl tubuiars; 

means for preventing the passage of fluids from the first subterranean zone to 
10 ' the second subtenanean zone within the wellbore external to the solid tubuiars and 
perforated tubuiars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubuiars by further radial expansion of the perforated tubuiars within the 
wellbore. 

15 

79. A systeni for extracting matartals from a producing subtenanean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubuiars within the wellbore; 

means for positioning one or more perforated tubuiars within the wellbore each 
20 including one or more radial passages, the perforated tubuiars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubuiars and the 
perforated tubuiars within the wellbore; 

means for flukjidy coupling the solid tubuiars with the casing; 
25 means for fluididy coupling the perforated tubuiars with the solid tubuiars; 

means for fluididy isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; ' 

means for fluididy coupling at teast one of the perforated tubuiars with the 
produdng subterranean zone; and 
30 emans for deanlng materials from the radial passages of at least one of the perforated 
tubuiars further radtef expansion of the p^fbrated tubuiars within the weHtxxe. 
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